

Major James H. Doolittle, who broke the 
transcontinental flight record. 


powers Major Doolittle's 
Laird 66 Solution 99 in its 
Transcontinental Decord 
Smashing Flight 


I 


& 




THI 

PRATT li WHITNEY AIRCRAFT Ctt 

EAST HARTFORD . . . CONNECTICUT 

Division of United Aircraft & Transport 
Corporation 

Manufactured in' Canada by Canadian Pratt 
& Whitney AircT&ft Co., Ltd., Longueuil. 
Quebec: in Continental Europe by Bavarian 
Motor Works. Munich; in Japan by Nakajima 
Aircraft W orks. Tokyo. 


Major James H. Doolittle in his 
Laird “Solution” powered with a 
Wasp Junior engine, established a 
new transcontinental flight record 
of 1 lh., 16m., 10s.— 3.62 miles every 
minute! He sped along the 2450 air 
miles from Burbank, California, to 


Newark, New Jersey, at an average 
speed of 217.4 miles per hour. And 
he clipped one hour and 8 minutes 
from the former record. The Wasp 
Junior performed as every Pratt & 
Whitney engine must perform — 
with complete dependability. 


Wasp k Hornet 

JL # RSOISTtRKC TRADE MARK " l ~ ^ 
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AVIATION ENGINE STARTERS and GENERATORS 


— taken for granted 


Satisfactory performance in actual service is 
confidence in any product. 
Starters and Generators enjoy 
mviable reputation among aircraft opera- 
and builders for utter reliability, safe, unin- 
service, and economical operation, 
is taken for granted. 
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There Was Sdfety to LIFE - - - at the Races 


Safety at all times - - and, in emergencies, 4 lives saved. 

In the Air Derbies from coast to coast, as well as in the National Air Races them- 
selves at Cleveland, increased confidence flew with the increased speed and perform- 
ance that men and women pilots attained. This confidence was based not so much on 
the fact that IRVIN Air Chutes won 9 out of 10 firsts [as well as 6 seconds and 5 
thirds] in the Parachute Exhibition events as it was that in actual service use these 
“Life Preservers of the Air” had actually saved over 500 lives - - and there at the 
Races, added 4 more to the grateful roles of the Caterpillar Club. 



IRVING AIR CHUTE CO., Inc. 

372 Pearl St, Buffalo, N.Y. 

>d Offic.: ISOO Flower Street, Glendale, Calif. Canadian Factory; Bridgeburg, Ont. 
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AIR CHUTES 

"The Life-Preserver of the Air’’ 
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AIR TRAVEL 


A FULL REALIZATION of the potentialities of the 
Autogiro to the general public and the aviation 
industry can come only from actual knowledge of 
Autogiro flight. 

Here is part of what Ben Ray Redman writes in a 
review of the book “Wings of Tomorrow" in the Plew 
Tor\ Times, June 28th, 1931 : 

“One morning last winter, standing on the Pitcairn 
aerodrome near Philadelphia, I watched James Ray 
take a flying machine into the air and make it do things 
that I knew no airplane could do. As he took off 
slowly, nose up and tail down, I knew he was going 
to crash; when he drifted over our heads at a speed of 
about twenty-five miles an hour, I felt a little sick, for 
a stall at that height was bound to be fatal; while he 
crawled around the turns, I looked away to avoid see- 
ing him slip into a spin; and when he began to sink 
almost vertically towards the earth, I could only hope 
that an ambulance would be on the spot when he 
struck. But he neither stalled, spun nor crashed; and, 
as he settled lightly as a gull, with almost no forward 
speed at all, I found myself echoing the old protest: 
There ain’t no such animal. 

“I was wrong, of course. There is; and it is not, strictly 
speaking, an airplane. It is the Autogiro, invented 
by Juan de la Cierva, and it is the nearest thing to a 
fool-proof flying machine that has yet been built by 
man . . . Those long rotor-blades that you may have 
seen whirling in the sky, and that suggest a helicopter 
in their motion, are really driven by no power except 
that of the air itself; but as they turn, guided by air 
currents and obeying their own aerodynamic laws, 
they form a lifting surface that replaces the rigid wings 
of the ordinary airplane. They are, indeed, the “wings" 
of the Autogiro, for it is on them that this new 
machine flies, but they are free, flexible wings, quick 
to adapt themselves to the requirements of different 
speeds and different positions; and it is this new 
adaptability that makes the Autogiro safe, sound, and 
almost fool-proof ...” 

This expression of enthusiasm typifies the wholly 
changed attitude toward air travel that results from 
experience with the Autogiro. 

The Autogiro Company of America is not a manufac- 
turing or selling company. It is solely an engineering 
and licensing organization. It owns and controls, ex- 
clusively, all Autogiro patent rights in the United 
States. Manufacturing companies of high standing will 
be licensed to build Autogiros with the full coopera- 
tion of our engineering staff. 

Present licensees are: Buhl Aircraft Company, Detroit, 

Mich. . . . Kellett Aircraft Corp., Philadelphia, Pa 

Pitcairn Aircraft, Inc., Willow Grove, Pa. 
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SPEED+STRENGTH 

of SUMMERILL TUBING 


Fast planes and daring 
stunts at the 1931 Na- 
tional Air Races marked 
the rapid advancement 
in aircraft engineering. 

Planes entered in the dif- 
ferent races broke all pre- 
vious speed records. Dar- 
ing stunts that require the 
most accurate flying, de- 
pendable engines and 
sturdy ships thrilled thou- 
sands of spectators. 

But back of all this speed 
and acrobatics — making these perform- 
ances possible — was the tremendous 
strength of Steel tubing. Each piece 
of tubing in these planes must be of 
uniform strength — welded together 
into a structure that will easily withstand 
the terrific strain of such performances. 
That is why Summerill Seamless Steel 


Tubing is used in most of 
the planes you saw at the 
Air Races. 

Summerill Tubes are 
made to rigid specifica- 
tions and are uniform in 
strength. Inspection is 
under careful control. 
Back of all this is our 
thirty years of experience 
as tubing manufacturers 
— thirty years of making 
the finest quality tubing 
ranging from a delicate 
hypodermic needle to the minute ac- 
curacy of a rifle barrel. 

And so with confidence we look for- 
ward to even greater aircraft perform- 
ances, because we know Summerill 
Tubing will be the safe, dependable 
backbone on which these powerful 
engines will fly. 



SUMMERILL TUBING COMPANY 

BRIDGEPORT (PHILA. DIST.), PA. 


THE STRENGTH OF THE PLANE IS SUMMERILL TUBING 


TUBING by SUMMERILL 
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Wyman-Gordon 


Worcester, Moss.w Harvey, III, 
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FAMOUS FLIGH 



pARRYING 728 gallons of gaso- 
1 line, 25 gallons of oil, and two 
daring pilots, the Bellanca cabin 
monoplane “Cape God” fought her 
way into the air against 7500 pounds 
of weight at Floyd Bennett Airport, 
New York, on July 28th last. Forty- 
nine hours and eighteen minutes 
elapsed. The enormous gasoline sup- 



BREAKING THE WORLD’S 


NON-STOP 
DISTANCE RECORD 


(New York lo Constant inopley' 


ply was consumed to the last drop. 
But by that time the minarets of 
Turkey's ancient capital lay beneath 
the ship, and a safe landing was 
made at Yechilkey Airdrome, Istam- 
bul — 4,999 miles away. 

This record-breaking flight — 
among the greatest in its appeal to 
the imagination and the thorough- 


ness of its accomplishments — was 
made possible by the dependable 
performance of the “Cape Cod's" 
300-hp. Wright Whirlwind motor. A 
vital factor in this performance was 
the valves — which were furnished by 
Thompson Products, Incorporated. 
THOMPSON PRODUCTS. INC. 

Factories: CLEVELAND and DETROIT 


^Thompson Wves 



EDWARD P. WARNER, Editor 

. . October, 1931 . . 


Looking toward 
the ltudget 

F OR. any government, as for an intelligently man- 
aged business, a budget plan is a necessity. Only 
the United States among great civilized nations man- 
aged for many years to get along without one. Only 
our great and rapidly growing national wealth made it 
possible for us to pursue such an inherently extragavant 
course, with complete lack of executive control over 
new projects for spending money. In 1921 we turned 
our back upon the old ways, and since then the Bureau 
of the Budget, nominally the instrument of the Presi- 
dent’s personal financial will but actually more or less 
an autonomous body under the guidance of its Director, 
has played a great part in Washington as some budget- 
ing authority does in every foreign capitol. 

The Bureau of the Budget works in silence, almost 
in secrecy, and it is easy to underestimate its sway. Its 
power is immense. It is the almost invariable practice 
for Congress to take the budget estimates as basic, 
making frequent minor cuts and a few very small 
increases, but finally turning in appropriation bills which 
differ only in detail from the layout submitted in a 
bulky volume accompanying the Presidential message 
on the day following the opening of the session. If the 
aircraft industry recognises that there is likely to be. 


as almost every statement on financial topics now com- 
ing forth from Washington would suggest, a substan- 
tial cut in the allotment for the purchase of new air- 
planes and a substantial addition to unemployment in 
the aircraft industry in the name of government econ- 
omy, the time for it to make its voice heard is now. 
We should not delay until the news of the Bureau’s-, 
definite decision, as ratified by the President, is set up 
on the bulletin boards. 

Most citizens have only the vaguest idea of what the 
Budget does or how it does it, but even though it be 
shrouded with the aura of mystery it is a human organi- 
zation subject to human limitations. It must depend, 
in laying out its work and reaching its conclusions, on 
the same processes as any other individual or organiza- 
tion would employ. To wit, it must get its information 
on what is going on and what is likely to happen in 
future by inquiring at the source. 

In most cases inquiring at the source means inquiring 
from the government department most directly con- 
cerned. When the Director of the Budget and his 
assistants seek to find out how much money they should 
allot for carrying on the foreign service of the United 
States they turn to the State Department, as the only 
available authority upon the magnitude of the' work in 
hand and its probable cost. The same is true of appro- 
priations for the support of agriculture, or the Coast 
Guard, or the Patent Office. Inquiry from government 
officials is ordinarily sufficient, and the budgetary 
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authorities ordinarily confine themselves to such inquiry, 
but in considering the appropriations to be made for 
aeronautical activities, especially for the purchase of 
aircraft for military and naval use, the interested gov- 
ernment departments alone are not in the position to 
tell the full story. 

There is another vital interest outside their imme- 
diate scope — that of the aircraft industry. The indus- 
try's development and status have long been recognized 
as matters of national concern. They constitute an 
essential part of the material to be considered by the 
Director of the Budget in preparing his statement for 
the coming fiscal year for the consideration of the 
President and transmission to Congress. The govern- 
ment cannot afford to let the industry decline too far. Its 
position, and its opinions, cannot be adequately or prop- 
erly represented by military and naval personnel alone. 
The Budget Bureau’s practice of holding its meetings 
behind closed doors, with witnesses of its own selection 
and chosen only from the government employ, may 
assume elsewhere the aspect of an orderly procedure 
kept free from public clamor and from political influ- 
ence, but it becomes here, in application to the present 
aeronautical problem, a star-chamber proceeding in 
which a great industry built up largely in response to 
government demand stands in danger of being con- 
demned unheard — in contravention of the very funda- 
mentals of justice. 

Manufacturers are concerned, and properly so, about 
the effect of the coming appropriation bills upon the 
stability of their business and upon their capacity to 
keep intact at least the nucleus of carefully-trained 
organizations. It is not too much to say that the very 
fate of the American aircraft industry, as we have come 
to know it in the f ast three years, and its future useful- 
ness as a national asset hang upon governmental action 
with respect to the appropriation bills for next year. 
That fate will be most largely decided not when the 
appropriation bills reach the headlines and become the 
subject of Congressional oratory, but between Oct. 1 
and Nov. 15 in a plainly furnished office at the end of 
a long corridor in the Treasury building. 

The path of the industry is plain and straightforward, 
if the government authorities will give it a proper 
opportunity to speak in its own defense. There is no 
occasion for any such detective-story maneuvers as the 
writers of political novels love to describe. The indus- 
try needs no professional lobbyist to provide lavish 
entertainment for Congressmen and blanket the Wash- 
ington scene with guile. Such gentry are usually much 
more successful in hoodwinking their employers than 
in affecting legislation. The course for us is much 
simpler and much more effective. The aircraft industry 
requires only representation by its own leaders. 

In the days when it was the fashion to have a new 
investigation of the aircraft industry every spring and 
everv fall, men who were active in the industry and 
who knew its problems at first hand were given their 
day in court. The names of Keys, Lawrance, Martin. 
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Loening, Vought, and P. G. Johnson are on the record 
among the witnesses. They testified, and they were 
cross-examined. It was a good practice. Let us hope 
that the high officials of aircraft manufacturing com- 
panies and air transport lines will again be invited to 
appear in Washington and lay their cards upon the 
table. Let us hope, and express it in the form of an 
earnest plea to those who have the power to issue such 
an invitation, that the industry's leaders may go before 
the Bureau of the Budget at its hearings, where the 
press is barred, and where no record is kept for sub- 
sequent publication, and where no lobbyist has the 
chance of penetrating. To Col. J. C. Roop, Director of 
the Budget, we address a solemn reminder that he, more 
than any other man except the President himself, has 
the immediate power of determining the future health 
of the airplane industry and its strength as a national 
asset. To Colonel Roop we put the direct question: 
Will you give the men who have shaped the industry, 
and who are best able to understand and portray the 
effect of any changes in its relation with the govern- 
ment, the chance to tell their story at your hearings ? 


Flying (lit* mail 
for twenty years 

I N THE midst of the preparations to send this 
issue of Aviation to press, there occurs an 
anniversary of one of the two or three greatest events 
in the history of air transport. Exactly twenty years 
ago. on Sept. 23, 1911, Earle L. Ovington flew his 
monoplane from Nassau Boulevard to Mineola on 
Long Island, a distance of five miles, and carried a sack 
of mail with which he bombed the postmaster who 
was waiting at the far end of the route to receive it. 

The historians may argue over whether or not that 
was the first airplane mail experiment. Similar 
ventures were tried as spectacular additions to avia- 
tion routes in the various European countries. In any 
case it was not literally the first aerial delivery. For 
that one must go to the Ballon-Poste which kept 
beleaguered Paris in touch with the outside world dur- 
ing the war of 1870. But nevertheless the Ovington 
flight was a pace-maker for the world, for the United 
States postal authorities have led those of all other 
nations in following up the experiment and putting 
it into practical commercial use. 

It was the first faint and almost frivolous beginning 
of a service which has built up a tradition excelled by 
none in the world. Tradition has grown and remained 
ever untarnished in the keeping of that dauntless band, 
the air mail pilots of the United States, — from Earle 
Ovington to the newest recruit, — some famed and others 
unsung, — many still in the service and many dead in 
line of duty, — the couriers whom neither wind, nor rain 
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and snow, nor gloom of night has stayed from the 
completion of their allotted task. 

A long succession of postal officials have shown 
extraordinary vision, especially in the very earliest 
days, in recognizing the airplane as an instrument of 
postal transport. The general nature and immense 
scope of its services was forecast by the Postmaster- 
General at the time of the 1911 venture, and again by 
his successor in the Wilson administration. What 
they saw from twelve to twenty years ago has been 
but slowly appreciated elsewhere, and it is only very 
recently that air mail has been universally recognized 
as one of the brightest stars on the aeronautical horizon. 
In Europe it lias been an incident, and a minor one. 
of air transport, and only within the last few months 
have new specifications been issued for new planes 
especially for postal service. In the United States it 
has been the cornerstone of the building and the key- 
stone of the arch, and in 1930, 75 per cent of the gross 
income of all the airlines in the United States came 
from the carriage of air mail matter. 

We have often been exceedingly critical of the details 
of the policies of the Post Office Department and of 
the way in which the air mail service was being admin- 
istered at the moment. No doubt we shall be critical 
again from time to time. That very fact makes us 
all the more eager to acknowledge the positively 
inestimable debt that American aviation owes to the 
Post Office, and especially to the distinguished line of 
far seeing men who have served as Postmaster-General, 
Hitchcock, Burleson, Hayes, New, and Brown, and to 
their right bowers in moving the mail, Praeger, 
Shaughnessy, Henderson, and Glover. 

Financial depressions 
and airport development 

A LMOST all of the innumerable panaceas for 
depression that have been launched in the past 
year have had the common thought that it is better 
to subsidize work than to subsidize idleness, and that 
it is both socially and economically sounder to provide 
men with jobs than to pay them for not having them. 
Specifically, one of the most obvious measures of relief 
is through the expansion of public works. It is a 
measure that has particularly commended itself to the 
administration, and the President has never lost an 
occasion for explaining the federal government's en- 
deavors to improve unemployment conditions through 
accelerating its building construction. The public 
works programs as now being applied are subject to 
certain limitations in scope and usefulness. Aviation 
can. at least in part, remove those limitations. 

The amount that can be wisely spent on public 
buildings is limited by the need for new construction. 


563 

The rapidity with which the public works cure can be 
applied is limited by delays for planning, for developing 
the plans for a new building and getting ready to let 
the contracts is at best a slow process. 

But there is at least one type of public construction 
to which those disadvantages scarcely apply. The need 
for airports is still great. There are many areas which 
should have fields and for which no provision has yet 
been made. There are many airports which are still 
but little advanced from the vacant lot stage and which 
are urgently in need of grading, hard-surfacing of 
runways, provision of new buildings, and the like. It 
is conservative to say that 80 million dollars could and 
should be put into airport development, without eco- 
nomic waste and without the expenditure of a nickel 
where it will not be rendering a real service to aerial 
transportation, and it can all be done without serious 
delay. 

One of the virtues of airport work in the present 
emergency is that most of it requires no long con- 
sideration or elaborate plans. Surfacing work need 
wait only upon an engineering survey of the ground 
to be treated. Buildings can be largely of standardized 
type, and can be contracted for without long architec- 
tural preliminaries. Eighty million dollars worth of 
work, or thereabouts, wait only upon the spur to act 
and the assurance that there will be money with which 
to pay the bills. 

The first wave of enthusiasm for municipal airport 
construction subsided in 1928. To arouse new mu- 
nicipal activity there must be some new incentive. 
Local enthusiasm must be backed up by the pressure 
of the general interest in an improved national airport 

There is an obvious way of developing such an in- 
centive, and also of insuring that the municipalities 
which have depleted their credit will have money to 
go ahead with needed work. Both can be accomplished 
through a system of state and federal aid. There are 
many cities which are today in such desperate financial 
situation that they are quite unable to take care of 
all their relief problems without external assistance. 
Assistance may be given in providing food and shelter 
for the unemployed, as many states are now preparing 
to give it, or it may be given in providing productive 
work, which is far better. The credit of cities is on 
the whole weak. That of the states is much stronger, 
and that of the federal government is entirely unim- 
paired. In one way or another the strong are obliged 
to aid the weak. They can hardly do so more effec- 
tively than through measures which will at the same 
time provide relief for the needy and lay the founda- 
tion for further extensions of the air transport map. 
and for a more general use of aircraft. The munici- 
pality which undertakes airport work at the present 
time is rendering direct and indirect service to all its 
citizens and a double service to some of them, jobs 
in the present and a public utility for their future 
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enjoyment. State and federal governments, in coming 
to the support of a municipality in such work, will be 
alleviating immediate distress among their people and 
also increasing the value of all existing air navigation 
facilities — for the usefulness of any aid to air navi- 
gation is proportioned to the number of possible routes 
that it serves, or to the number of places to which 
one is able to fly with safety and comfort. 

All this may seem vague. It brings up a very 
specific proposal. The principle of federal aid to the 
states on highway construction is well established. 
Federal expenditures in that field in the last three years 
have totaled 433 million dollars, and for the present 
year alone are 235 millions. All that is required to 
make airport work available in the present crisis is 
the application of the same method there. 

It should be not only applied but extended. The 
place of the states in highway construction has been 
recognized so long and so clearly as to be beyond 
argument. Their place in airport construction is not 
yet established. In accelerating the development of 
ground facilities for aircraft there should be three 
links in the chain instead of two. 

The federal government should be prepared to come 
to the aid of the states by sharing, on the basis of 
approximate equality, whatever expenditures they may 
have incurred either for direct construction of state 
airports or for assistance to municipalities. The states 
should similarly offer financial assistance to the mu- 
nicipalities constructing new fields or improving the 
condition of an existing one, the assistance again taking 
the form of a direct contribution of a fixed proportion 
of the cost. Under ordinary conditions the share of 
the state might be a very small one, designed merely 
to furnish a stimulus to new work which would 
not be undertaken by municipal governments unless 
some sort of a bonus were dangled before their eyes. 
In the present emergency it should go further. The 
proportion might well be as high as 50 per cent, with 
the final result that one-fourth of the expense would 
be borne by the federal government, one-fourth by 
the state, and one-half by the municipality. All such 
works will of course be subject to initial approval by 
federal and state governments, to make certain that 
they would serve some economic function and form 
a proper part of a co-ordinated state-wide and nation- 
wide system, and subject to continued technical super- 
vision by federal and state authorities to guard against 

This is a notable departure from past practices of 
the federal government in its dealings with air navi- 
gation, but it is a departure for which, as we have 
shown, there is ample precedent in other fields. It 
seems to us a very modest proposal, and one that can 
be supported upon both economic and social grounds 
in the face of the sternest criticism. We respectfully 
present it for the consideration of Congress and of 
state legislatures, and we urge upon our readers that 
tlfey make it their personal interest to bring it to the 
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attention of their own representatives at Washington 
and at their state capitol. 


The lightning strikes 

T HE President’s recent expression of indignation 
because the noise of three aircraft disturbed the 
ceremonies at the Harding Memorial made the front 
page in newspapers throughout the country. The ex- 
ecutive wrath strikes at the heart of one of aviation’s 
most vital problems. Like a bolt of lightning it should 
serve to warn the industry that storm clouds are 
hovering; in this case the gathering clouds of aroused 
public indignation. 

There are many evidences of growing impatience 
with the nuisance caused by airplane noise. It is re- 
ported that one hundred and fifteen residents of the 
city of New York wrote to the noise abatement com- 
mission during 1930 complaining about the noise of 
aircraft. It is probably safe to estimate that at least 
a hundred times as many people were just as incensed 
but did not trouble to write about it. Farmers are 
demanding changes in established air routes because 
the noise of transport planes makes hogs lose weight 
and hens stop laying. Other instances can be cited 
almost without number. 

Even if the grievances of those upon the ground be 
neglected, thousands of members of the general public 
are sitting in the very midst of this objectionable 
racket every day, riding around with it from place to 
place over our established air transport lines. Like 
their shadow, the noise is always with them. Many 
thousands of patrons are being won to the airlines 
in spite of the noise, but none of them like it. How 
long will they stand it? 

The noise must go! It must go from the airplane 
ns public opinion forced it out of the automobile. It 
cannot be tolerated. That it will eventually be elimi- 
nated is conceded by everyone. It had better be started 
now. We have been entirely too complacent in our 
attitude toward a nuisance which the public should 
not, and in the long run will not, stand for. Presi- 
dent Hoover’s action is a warning that the industry 
must clean house on the acoustic problem without delay. 

A great volume of uncorrelated data on the subject 
already exists. Concerted effort on the part of avia- 
tion executives and engineers will make much of this 
information applicable without any further research. 
Further study, and active cooperation with specialists 
in the field of acoustics, will speed the day of the rea- 
sonably quiet airplane. It is possible at the present 
time to reduce the noise of the engine exhaust by 80 
per cent without any serious effect on back pressure 
and with but little increase in weight. The propeller 
presents a more difficult problem, but it is by no means 
inherently incapable of solution. 
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News of the Month 


Racing in tlie spotlight 


T HOUGH the National Air Races 
were flown over Cleveland, the 
opening contest was flagged off from 
Santa Monica, Cal., whence 52 fliers 
started off on a handicap sweepstake air 
derby to the eastern airport where the 
racing proper was to be held. The 
grand prize for the derby, which wound 
up with the flurry of discontent and 
claims of fraud which often mark handi- 
cap events, as well as that for the 
women’s division, went to Mrs. Phoebe 


California also saw the take-off of the 
transcontinental race for the Bendix 
Trophy, which Maj. James Doolittle 
captured in the course of his coast-to- 
coast flight of 1 1 hours, 16 min. and 10 
sec., an hour and almost nine minutes 
better than the previous record set by 
Capt. Frank Hawks. Doolittle’s plane, 
built by E. M. Laird, designer of the 
plane flown to victory in the Thompson 
Trophy race last year, was forced to 
yield place in the classic and final speed 
event this year to a Gee Bee flown by 
Lowell H. Bayles of Springfield, Mass. 
Taking off in second place, Bayles soon 
overtook the leader, to finish the 100- 
mile race in 25 min., 23.88 sec., an 
average speed of 236.239 m.p.h. from a 
standing start. An overheated engine 
forced Doolittle to drop out in the 
seventh lap, after flying in second place 
for the first 50 miles. J. R. Wedell flew 
a Wedell-Williams plane to second place, 
averaging 227.992 m.p.h., or 26 min., 
19 sec. for the course. Doolittle, Bayles, 
and Wedell all used supercharged Wasp 
Juniors for power. A Whirlwind- 
powered Laird plane built for Lee 
Schoenhair, but flown by Dale Jackson, 
took third place, with an average speed 
of 211.183 miles, after hitting a tree and 
damaging the wings, half way through. 
Jackson slowed down about 20 m.p.h. 
after that contretemps but kept on to 


Another Schneider passes 

The Schneider Trophy was secured 
permanently for Great Britain whose 
high speed flyers had already won it 
twice in succession, by Lieut. J. N. 
Boothman who flew a Supermarine S.6B 
seaplane seven times over the 31-mile 
course at Calshot at an average speed of 
340.08 m.p.h,, more than 1 1 m.p.h. faster 
than the speed which the late Lieut. 
H. R. B. Waghorn travelled to win the 
1929 event. With the competitive 
element removed by the last-minute 


withdrawal of the French and Italian 
teams, the culminating disappointment 
of a training period haunted by accident, 
public interest lay solely in the breaking 
of previous records. The first two laps 
of Boothman’s flight served to set a new 
record for 100 km. (62.1 miles) with 
a speed of 342.9 m.p.h. in place of the 
previous mark of 331.75 m.p.h. In a 
second S.6B Lieut. G. H. Stainforth set 
a new world speed record over a three 

379.05 m.p.h. for four laps, bettering the 
record established by Squadron Leader 
A. H. Orlebar in 1929 by more than 
21 miles. 

The S.6B Rolls-Royce powered 
Supermarine monoplanes responsible for 
the three-fold triumph differ little in 
appearance from the winners of the 1929 
contest, but embody several striking im- 
provements. Most important is the 
greater power of the engines which 
produce about 20 per cent more than 
the 1800 hp. made by the earlier models. 
The water-cooling system which occu- 
pied about 85 per cent of the wing area 
of the 1929 racers in the new S.6B 
utilizes the entire upper and lower sur- 
faces of the wings and the upper sur- 
faces of the floats to provide sufficient 
radiator surface to allow the plane to be 
flown with the engine at full throttle, 
impossible previously. The floats of the 
new racers are not only larger, to pro- 
vide a greater fuel capacity, but of a 
design which reduces air resistance and 
gives additional lift. Static balances on 
the hinges of the ailerons and rudder 
tend to eliminate flutter. With a speci- 
ally supercharged engine which is to 
be installed in one of the Supermarine 

engine. 


Germans race in tour 

Although considerably embarrassed by 
the German financial crisis, the Aero 
Club von Deutschland refused to allow 
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postponement of the Deutschlandflug, or 
German air tour. Technical tests for 
take-off and landing, folding and porta- 

load-carrying were held in advance of 
the two-day tour which was flown from 
Staaken to Munich (725 m.), with four 
intermediate landings, on the first day, 
and via Vienna and Breslau, back to 
Berlin on the second, a total distance of 
1,358 miles. Nineteen competitors left 
the Berlin-Staaken airport on Aug. 15, 
and fifteen, with Lieutenant Dinort at 
their head return to Berlin-Tempelhof 
the next day. Dinort's winner's average 
speed was 102 m.p.h. Flying the only 
plane in the light plane class, weighing 
less than 700 lb., Wolf Hirth who was 
a feature performer at the Elmira Glider 
Meet in 1930 and subsequently soared 
for an hour over Riverside Drive in 
New York City, took second place at 
91 m.p.h. 


The Do.X does it 

Landing in New York harbor on Aug. 
27, the Dornier Do.X completed a proj- 
ect begun the fourth of last November, 
when it left Friedrichshafen for Amster- 
dam and Calshot, England, the first lap 
of a flight to the United States. A 
mysterious wing fire occurring in Lisbon 
and the combination of revolution and 
tropical humidity and lack of wind each 
accounted for months of delay, before 
the hop from the Gape Verde Island to 
Brazil was made, early in June. City 
to city hops up the length of South and 
North America have been the program 

of these, from Norfolk to New York, 
numbering 70 persons. Thus loaded, a 
weight of more than 50 tons was su- 
stained by the twelve Curtiss Conqueror 
engines and carried a distance of over 
300 miles in 3 hours and 15 min. 
Future plans are indefinite, but any 
reasonable bid for the plane by trans- 
port organizations in this country would 

Not many days after the Do.X had 
been moored at Glenn Curtiss Airport, 
at North Beach, Capt. Wolfgang von 
Gronau set down its miniature, the twin- 
engined Groenland-Wal. on the water 
close by. With the same plane and crew 
which crossed the Atlantic with him 
a year ago, Captain von Gronau recently 
flew from Westerland, Germany, to 
Chicago, by way of Iceland, Greenland, 
Labrador and Canada, to collect data 
for the establishment of mail routes 
through the sub-Arctic regions. Seven 
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stops were made over a route similar to 
one followed so disastrously by Parker 
Cramer a month ago. 

Also following the trail of Cramer and 
Paquette are Edwin Preston and Robert 
Collignon, in the second plane to be sent 
out by the Transamerican Airlines 
to survey air routes to Europe. Stops 
were made at Goderich and Sudbury, 
Ontario and at Rupert House and Port 
Harrison on Hudson Bay, where non- 
appearance of an expected boatload of 
fuel is detaining them indefinitely. 

Dense forgs, forced landings on remote 
islands, and the treacherous weather of 
the north Pacific are merely memories 
to Colonel and Mrs. Lindbergh, 
who were received in Toyko on Aug. 26 
with triumphal marches and other 
demonstrations of popular enthusiasm. 
Their vacation flight had been made 
across 7,830 miles of northern Canada, 
Alaska, the Behring Sea, the east coast 
of Siberia, and the northermost islands 
of Japan, in 86 hours flying time. The 
only difficulty with their Cyclone engine 
developed when fog, forcing a landing 
off one of the remote islands of the 
Kurile group resulted in a wet spark 
plug and rough water prevented its be- 
ing cleaned until a more sheltered spot 
was reached. 

Some new records 

So long as Capt. Frank Hawks and 
James Hall continue to fly, inter-city 
records continue to fall. En route to 
South Dakota to receive honors from 
the Sioux Indians Captain Hawks 
clipped six minutes from the existing 
New York-Chicago record, making the 
trip in 4 hours 6 min. from Roosevelt 
Field. Returning the next day, bearing 
a new name, Chief Flying Hawk im- 
proved on his own time by twenty 
minutes. Captain Hall established a New 
York-New Orleans record, flying the 
1,184 miles non-stop with a passenger in 

Several other records than those made 
in connection with the Schneider event 
have been established recently, two in 
the light plane class. The new speed 
for light planes of the second category, 
under 280 kg. is 111.8 m.p.h. made in 
Poland by an R.W.D. plane powered 
with a Genet engine, exceeding the pre- 
vious time of a Farman 230 by 7.8 miles. 
France is also in the process of losing 
an altitude record for single seaters of 
less than 200 kg. empty weight, which 
was taken by a Heath Parasol whose 
baragraph as checked by the U. S. 
Bureau of Standards was read at 17,907 
ft., 872 ft. above the previous figure. 
However, France claims one new speed 
record, that for seaplanes with a two-ton 
load. Naval Lieutenant Demougeot and 
Pilot Gonord maintained an average 
speed of 102.5 m.p.h. over a distance of 
1,242 miles. 

To further the interests of the French 
aeronautical industry a group of six 
French military planes, were flown on 



AMATEURS RACE TO CLEVELAND 


of Europe by famous 
"Aces” of the fifth arm of the service. 
Under the command of Gen. de Goys 
de Mezeirac, who was piloted by 
Captain Costes, four all-metal Brequet 
planes and two Potez scouting machines 
visited Brussels, Copenhagen, Oslo, 
Stockholm, Riga, Warsaw, Bucharest, 
Constantinople, Rome and other cities 
of importance, returning to France 
about the middle of August. 

The attention of aeronautical circles 
in Italy has been centered on a session 
of Army Air Maneuvers including an 
even larger number of aircraft than 
those held over the eastern part of the 
United States this past spring. The 
armada of 894 planes was divided into 
a defensive force and an offensive 
group, the latter so effective in its 
attack on mercantile and industrial cen- 
ters and lines of communication that it 
rendered the cities of northern Italy 
practically "helpless.” As a finale to 
the meet, the entire force, which in- 
cluded 288 land fighters. 48 sea fighters, 
48 land attack planes. 120 night bomb- 
ers, 128 day bombers, 76 naval bombers. 
13 bombers of experimental types. 20 
planes for reconnoisance, and 152 re- 
serve aircraft of various types, passed 
in review at Ferrara. 

Perhaps bearing in mind the recent 
ineffectual attempts of army airplanes to 
sink the target Mount Shasta, the Navy 
has announced that in its experiments 
to be conducted on the obsolete cruiser 
Pittsburgh only dummy bombs will be 
used since it has no intention of sinking 
the cruiser. The tests will take place 
in Chesapeake Bay, under the super- 
vision of a board of naval officers and 
observers will be limited to officers of 
the Army and Navy, no public report 
being made of the results. 

With the opening of the new Air 
Corps Training Center at Randolph 
Field, near San Antonio, Tex., Brooks 
Field and March Field at Riverside, 
Cal., will cease to function as such. 


The entire new class of primary flying 
students will be handled at the new 
school, the other fields being reserved 
for new organizations created under 
the Five-Year Expansion Program. 

Services buy 
more equipment 

Contracts for new Air Corps equip- 
ment, 71 planes and 92 engines, were 
recently approved by the Assistant 
Secretary of War, at a total expendi- 
ture of $2,571,757.77. The Douglas 
Aircraft Company is to supply six 
observation planes, distinct from pre- 
vious models in that they are high-wing 
monoplanes instead of biplanes each 
costing about $21,000, and eight am- 
phibions with spare parts and equipment, 
similar to the commercial product an- 
nounced at last April's Detroit Show, 
at a unit cost just under $20,000, the 
total for fourteen planes with spares 
being $358,784. Four transport planes, 
powered with Wright Cyclone engines 
and complete with spares have been 
ordered from the American Airplane 
and Engine Corporation at $17,300 
each. Under a $704,629.33 contract the 
Curtiss Aeroplane and Motor Company 
is starting production of 46 pursuit 
planes, spare parts and equipment, the 
price per plane being $12,300. These 
planes are to be powered with Curtiss- 
type V-1570-C engines of approximately 
700 hp., 92 of which have been ordered 
from the Wright Aeronautical Corpora- 
tion at a cost of $6,300 each, the total 
contract of $726,540 including the neces- 
sary spare parts. 

The Boeing Airplane Company of 
Seattle is working on orders for both 
the Army and the Navy. The Army 
Air Corps has contracted for seven 
bombardment planes reputed, like those 
recently delivered by the Boeing com- 
pany, to have remarkable high-speed 
characteristics. Each plane will cost 
nearly $80,000 and is to be equipped 


AVIATION 
October, 1931 


567 


with either two air-cooled P & W 
Hornets or two geared liquid-cooled 
Curtiss G1V-1570 engines. The Navy 
has ordered 45 single-seater fighting 
planes with spares, powered with 
P & W Wasp engines and costing 
$9,400 each, for use aboard aircraft car- 
riers of the fleet. 

Both branches of the service are in 
the market for other aeronautical equip- 
ment. The Army Air Corps has just 
awarded to the Switlik Parachute & 
Equipment Company a contract for 
1,283 parachutes. The Navy Depart- 
ment has let a contract for 184 propeller 
blades to Hamilton Standard. 

British flying boats 
on tour 

Two new British long-range flying 
boats, a Short Singapore II powered 
with four Rolls-Royce Kestrel engines 
of 480 hp. each, making them the fastest 
flying boats in the world, and a Saun- 
ders-Roe A7 with three Bristol Jupiter 
500 lip. engines, are making a test flight 
from England over the Mediterranean 
and the Red Sea, to determine which 
is better fitted for coastal reconnaissance 
and long distance sea patrol with the 
Royal Air Force. Before an order is 
placed by the R.A.F. the sample plane 
must establish its superiority over a 
route which includes Bordeaux, Mar- 
seilles and Malta to Aboukir, whence a 
return flight is planned with only two 
stops at the British stations of Malta 
and Gibraltar. 

Alan Eustis of New York City won 
the Charles L. Lawrence Trophy for 
the best score in the sealed handicap 
cruise staged by the U. S. Amateur Air 
Pilots Association Sept. 4-5. The 
cruise started from the Aviation Coun- 
try Club, Hicksville. L. I., with twelve 


machines participating, and ended at the 
Cleveland Municipal Airport as an item 
ot the National Air Races. Handicaps 
were based on average speed demon- 
strated by each plane over a measured 
course. The handicaps were not an- 
nounced until the arrival at Cleveland, 
each pilot maintaining the best average 
speed possible during the cruise. Mr. 
Eustis’ average speed was 98 per cent 
of the handicap figure. A similar cruise 
will be held to Miami in January. 

Left turns required 

Violations of the traffic regulation 
against low flying are frequent among 
the offenses dealt with by the Aero- 
nautics Branch, 44 having occurred 
during the second quarter of 1931. 
They were exceeded only by violations 
of the acrobatics provisions of which 
65 were considered, almost 21 per cent 
of all the violations reported during the 

A practice which is general among 
airports throughout the country, that of 
circling an airport to the left (counter- 
clockwise) when landing, will on Dec. 
1 become one of the Air Traffic Rules 
of Air Commerce Regulations. In cases 
where wind or other local conditions 
require circles to the right, or right and 
left circles at different times, authoriza- 
tion must be obtained from the Depart- 
ment of Commerce and specified mark- 
ings displayed to indicate the direction 
of turn by day and, in the case of 
airports lighted for night flying, bv 
night as well. 

Mexican regulations drawn 

New regulations drafted by the Mexi- 
can Ministry of Communication and 
Public Works to be presented to the 
national legislature at an early date 


greatly strengthen and extend its con-* 
trol over civilian and commercial avia- 
tion. All aircraft with a capacity of 
more than ten passengers must here- 
after carry a co-pilot. Civil aviation 
schools must be authorized by the Min- 
istry and all instructors hold com- 
mercial pilots' licenses. Inspection and 
approval by the Ministry is also to be 
required of airports and of airlines, 
whose tariffs, itineraries, regulations 
and excursion rates must be submitted 
for approval at least fifteen days before 
the opening of service. The proposed 
regulations accord in general with those 
governing aviation in the United States, 
though more extensive in some respects 
due to the lesser degree of importance 
attached to states' rights in Mexico. 

Four new planes have been ordered 
to further the work of the Airways 
Division. The Bellanca Aircraft Cor- 
poration was awarded the contract for 
two six-place high-wing cabin mono- 
planes, while the Curtiss-Wright Cor- 
poration, though underbid by the Stin- 
son company, through closer adherence 
to the specifications received the order 
for two smaller planes of the same type, 
but with scats for only four persons. 


Tile Akron flies 

The U.S.S. Akron was flown suc- 
cessfully on its maiden flight Sept. 24 
for three hours and 45 minutes over a 
course which included Cleveland and 
points in eastern Ohio. The ship carried 
113 individuals, a recrod for an airship, 
about half of whom comprised the crew. 
Various accessories are being prepared 
for the ship. The Wellman Engineering 
Company of Cleveland, has received 
contract for a mooring mast, of the 
standard type which moves over railroad 
tracks, to be delivered to Lakchurst for 
tests, but destined eventually for the 
Akron’s own base at Sunnyvale, Cal. It 
has also been urged by airship officers 
that an especially designed airship tender 
should be provided if the Navy is to 
derive the full value of operating the new 
785-ft. airship directly with the fleet. 
The U.S.S. Patoka now serving in this 
capacity, has only one-third the speed of 
the other vessels and must be hustled 
off weeks in advance for any fleet 
rendezvous. 

The problem of providing helium for 
the Akron is no small one, 6,000.000 
cu.ft. of the gas having been shipped 
from the Bureau of Mines plant at 
Amarillo, Tex. In its two years of 
existence this government plant has 
produced in excess of 22,000,000 cu.ft. 
of helium at reported average cost of 
$11.47 per M cu.ft., and improvements 
in process and operation had reduced 
the cost, in June, 1931, to $5.95 for the 

same amount. 

The program of the Graf Zeppelin 
for the past few weeks has been unusual 
even for that busy airship, including a 
tour around England as well as a round- 
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trip to South America, which is to be 
repeated shortly. After bringing 22 
passengers from Germany to Hamvorth 
Airport, near London, the Graf de- 
parted within an hour on a 24-hour 
tour of the British Isles with a new 
passenger list. Despite weather con- 
ditions impossible for airplanes, an 
interval of only seventeen minutes sep- 
arated the landing of the tourists and 
the departure for Germany of still an- 
other group of 26 travelers. A short 
rest and an eight-hour trip over 
Switzerland were preparatory to its 
first non-stop trip to South America 
and eighth crossing of the Atlantic, on 
which 4,400 miles were covered in 72 
hours, with thirteen passengers who had 
paid $1,000 each for the trip. Head- 
winds and cloudburst prolonged to 81 
hours the return trip, on which the 
Zeppelin carried ten passengers and 
more than 200 lb. of mail. A repetition 
of the voyage was made Sept. 17. 

To the stratosphere again? 

Suggestions made by Prof. Auguste 
Piccard after his ascent into the stratos- 
phere are beginning to materialize, the 
first evidence being a machine com- 
pleted by the Farman company as part 
of a program for the development of 
high altitude flying sponsored by the 
French government. An air-tight cabin 
automatically supplied with oxygen, de- 
vices to feed fuel and prevent freezing, 
an adjustable four-blade propeller 17 


ft. in diameter and a two-stage super- 
charger for the vee-shaped water-cooled 
Farman engine, equip this all-metal 
plane for altitudes above 30,000 ft. 
[See Engineering Section of Aviation, 
April 20, and May 18, 1929.] 

Several other interesting develop- 
ments have come to light recently. The 
Standard Aero Starter Company of 
Pittsburgh has made the first applica- 
tion to aircraft engines of the explosive 
starter so frequently used on engines of 
stationary type. First tests of the new 
cartridge-type starter conducted on a 
Wasp engine by Air Corps engineers 
at Wright Field gave a satisfactory re- 
sults. By the simple process of fasten- 
ing a j-in. triangular strip of wood 
along the leading edge of the wing the 
Fairchild company has rendered a plane 
of difficult spinning characteristics suf- 
ficiently “spin-proof" to satisfy even 
Department of Commerce officials. The 
N.A.C.A. is now investigating the un- 
derlying theory Further reduction of 
flying hazards is promoted by two 
Frenchmen, Messrs. Ferrier and Bardel, 
who have developed a safer aviation 
fuel. Closely akin to the hydrogenation 
process fuels which have been the sub- 
ject of experiment in the United States 
in recent years, it is similar in perform- 
ance as well, since in cases where a 
crash occurs it will neither explode nor 
start a fire as will ordinary gasoline. 

The long-rumored Russian transport 
plane is reported as having successfully 
passed tests conducted by the Central 
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Aerohydrotechnical Institute. Five en- 
gines produce 2,400 lip. to carry 36 
passengers and a crew of five. 

Bookkeepers report 

Reduced operations at the plants of 
the Pratt & Whitney Aircraft Company 
its hitherto most productive subsidiary, 
is responsible for the unusually small 
increase in the income of the United 
Aircraft & Transport Corporation for 
the second quarter of the year over that 
of the first three months. Net income 
amounted to $841,456 after depreciation, 
minority interests and federal taxes, 
only $34,808 or 4 per cent over the 
first quarter of this year, when earn- 
ings, after dividend requirements of the 
6 per cent preferred stock, were 30 
cents a share on 2,083,791 shares of 
common stock outstanding. During the 
second quarter of 1931, earnings were 
31 cents on each share of common 
stock as compared with 51 cents for the 
same period of 1930. 

The second quarterly report of the 
Curtiss Aeroplane & Motor Company 
shows a net profit after charges, of 
$80,060, as compared with net loss of 
$46,515 in the preceding quarter and 
of $138,061 in the second quarter of 
1930. The first half of 1931 records 
a net profit of $33,545 against a net 
loss of $199,510 for the same period last 
year. The Curtiss-Wright Corporation 
as a whole continues to show a loss, the 
net figure after depreciation, interest 
and other charges being $375,030 for 
the second quarter of 1931, while the 
net loss for the three months ending 
March 31 was $1,088,124. The net loss 
for the first half of the current year was 
$1,463,154 as compared with $5,351,661 
for the first six months of 1930. 


Legal decisions 


Bother with references to legal nml legisla- 
tive matters elsewhere In the news pages. Is 


Suits concerning the operation and 
reliability of flying services are appear- 
ing in law courts with greater fre- 
quency. The Transcontinental Air 
Transport, Inc., is being sued for $5,306 
for damages to a single-engined plane 
of the U. S. Airways with which a 
T.A.T. tri-motor collided in taking off 
from Kansas City Airport. The com- 
plaint is that the T.A.T. pilot was not 
only taking off on the wrong runway, 
but also violated the regulations of 
both the airport and the Department 
of Commerce in starting to take off 
while another plane was landing. 
Roosevelt Field, Inc., which sued Al- 
fred J. Richey of New York for $500 
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in default of fare for transportation, is 
defendant in a countersuit for $900,000 
loss because of the failure of the plane 
to transport him to Miami as promptly 
as stipulated in the passage agreement. 
Richey holds that an inexperienced 
pilot and and defective compass was the 
cause of his being landed in Jackson- 
ville instead of Miami, while Roose- 
velt Field, Inc., blames the weather and 
“Acts of God which cannot be con- 

Decision of the Oaklahoma Supreme 
Court and Attorney General sets a pre- 
cedent in another case. The Court 
holds that an airport or flying field 
where planes are built or repaired or 
flying taught, is a "workshop,” as the 
terms is used in the Workmen’s Com- 
pensation Act, and therefore liable in 
the case of accidental personal injury 
sustained by persons employed as in- 
structors or mechanics. 

The states of New Jersey and Ten- 
nessee are now on the almost complete 
list (28 states) of those requiring 
licensing of all aircraft and pilots in ac- 
cordance with the requirements of the 
Department of Commerce and the Air 
Commerce Act of 1926. The New 
Jersey State Aviation Commission 
specifies in addition that all air meets, 
races, exhibitions or acrobatic demon- 
strations be authorized by the State 
Department of Aviation. The legislature 
of Tennessee while authorizing the 
counties and municipalities to establish 
airports and providing for the acquisi- 
tion of property for them, and further 
authorizes the acquisition of air rights 
for traffic and transportation over ad- 
jacent property thus meeting the prob- 
lem of the ownership of air. Connec- 
ticut, on the other hand, authorizes the 
Commissioner of Aeronautics to close 
any airport judged by the superior court 
of the county in which it is located to 
be a menace to life or property. 

New code for legislature 

The Committee of Aeronautics of the 
American Bar Association has drafted 
a new uniform aeronautical code ex- 
tensively revising the form drafted in 
1922, to be submitted to all state legisla- 
tures for their approval. Whereas the 


original code recognized the ownership 
of air space by the owner of the surface 
beneath, in the revision flight of air- 
craft is judged a public right in all 
“navigable air space,” defined as air 
space above minimum safe altitudes of 
flight prescribed by regulation. The 
principle of the absolute liability of the 
owner of aircraft for injuries caused by 
it, though incorporated in the British 
Air Navigation Act and in nearly all 
foreign statutes, as well as in the Code 
Internationale Navigation Aerienne of 
1919, is considered erroneous in law 
and inequable, since it makes no dis- 
crimination between injuries due to 
unavoidable accident and those clearly 
due to negligence. 

The proposed code, while it presumes 
the weight of evidence against the 
aviator, after the manner of French law 
holding him guilty unless he proves 
himself innocent, permits him to estab- 
lish in his own defense such circum- 
stances as contributory negligence on the 
part of the plaintiff, act of God, or lack 
of employment relationship between 
owner and operator. In regard to 
licensing the code proposes that the 
"single standard” of federal license for 
airmen and aircraft for all types of fly- 
ing, already adopted by more than half 
the states, be made general, and brushes 
aside the argument that state constitu- 
tions prohibit any such direct delegation 
of power by legislation to the federal 
government. The power of municipal- 
ities to acquire, improve, operate and 
police airports (even outside their city 
limits), questioned by the courts in some 
states, is definitely authorized in the 
proposed air code. 

Connecticut crash decision 

Though investigation of the Army 
air crash at Newington, Conn., on July 
20, in which two men were killed are 
being made from three different sources, 
it is upon the findings of one that the 
future of Commissioner of Aeronautics, 
Charles L. Morris and his deputy, Jack 
Lenox, depend. The Department of 
Commerce and the War Department has 
issued no statement of findings, but the 
Connecticut grand jury has declared 
Lenox guilty of flying too close to the 
other formation causing two of them to 


collide, and Morris lax in not conducting 
an investigation of the matter. The 
decision of Governor Cross, in regard 
to tlie prosecution of the Commissioner 
and his deputy, awaited with much in- 
terest in Hartford, is complicated by 
the statement of Lenox that he was no 
nearer the Army planes than two miles, 
and that of other army fliers that there 
had been another plane present, which 
had disappeared, as well as by the silence 
of the federal departments. 

Airlines in busy season 

Reports from a number of leading air- 
lines indicate that passenger traffic 
volume continued high 'during July. 
United Air Lines carried 6,215 persons 
in that month as compared with 4,644 in 
June. Transcontinental & Western Air 
carried 867 more passengers in July 
than in June. American Airways estab- 
lished a new company record by trans- 
porting 5,915, an increase of 18 per cent 
over the total of 5,035 carried the pre- 
vious month. This company accom- 
modated 2,242 on its New York-Boston 
line alone. Up to Sept. 1, .Century- 
Pacific Lines had averaged about 1,200 
passengers each week since the start of 
operations in July; it is to increase 
schedules soon. Speculations continue 
regarding Century’s plans for services 
through the Southwest, and in the New 
York and New England areas. W. F. 
Bliss, general manager, has been mak- 
ing surveys of a nature to prompt local 
interests to expect an early start of 

Newark Municipal Airport reached 
its traffic climax of the season during the 
four days of Labor Day week-end when 
a total of 2,980 were cleared in and out 
of the port on the transcontinental and 
short lines. Ludington Line operated 
six extra sections on Labor Day and 
American Airways turned down 200 ap- 
plications for its Boston run. 

The first serious accident to a plane 
of Boston-Mainc Airways — the line 
sponsored jointly by the Boston & Maine 
and the Maine Central railroads, and 
operated by Pan American Airways — 
occurred Aug. 27 when a Sikorsky S-41 
foundered in rough water during a 
forced landing in fog off Marblehead. 
Mass. The hull of the amphibion was 
broken open by the impact and an elderly 
man was drowned. The other nine pas- 
sengers and crew of three were rescued 
after they had taken to a collapsible 
rubber raft. The company has added 
one flight each way daily over the 
Boston-Portland (Me.) section, making 
a total of four each way daily. 

New York ferry line started 

Curtiss-Wright Flying Service opened 
on Labor Day a ferry service linking 
Newark, Floyd Bennett Field and Glenn 
Curtiss Airport. A Ford is flown from 
Newark on the even hour, departing 
from Floyd Bennett at approximately 
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20 min. past the hour and from Glenn 
Curtiss for Newark at about 40 min. 
past the hour. Each leg is slightly 
more than 10 miles long; the fare is $5 
for the round trip and $2 for any leg. 
The service was well patronized during 
the first weeks of operation, apparently 
as much by aerial sightseers as by those 
using it for convenience. 

Robertson Airlines has introduced 
express service on its St. Louis-New 
Orleans route in cooperation with the 
Western Union. Passenger fares have 
been reduced, the through fare being 
$31.50 ($0.05 per mile) instead of 
$37.80 ($0.06 per mile). 

Panagra wins 
Chile concession 

Pan American-Grace has succeeded at 
last in obtaining permission from Chile 
to carry passengers as well as mail over 
its route into Santiago from Peru. 
Passengers may now fly all the way 
from Miami to Santiago by Pan Ameri- 
can instead of changing to a Chilean 
National Airways plane at Arica. 

Pan American has secured a substan- 
tial stock 1 interest in Colombian Scadta 
lines, one of the most successful and one 
of the oldest (it was founded in 1922) 
airlines in the world. Passenger, mail 
and express services of the two lines 
will be closely coordinated. Scadta has 
2,500 mile of airways, Pan American 
operates 19,000. There will be one 
P.A.A. representative on the Scadta 
board of directors. 

Lines win hearings 

American Airways and Century Air- 
lines have been granted certificates of 
convenience and necessity for operating 
between Chicago and St. Louis. These 
petitions were granted by the Illinois 
Commerce Commission following hear- 
ings in May during which the Chicago 
& Alton Railroad objected strenously to 
a grant on the ground that airline ser- 
vice is dangerous and not dependable. 
The protest was later withdrawn. 

New York & Western Airlines, 
operating between New York and Pitts- 
burgh, has put on three additional 
Lockheed Vegas, and Transcontinental 
& Western Air has bought seven North- 
rop Alphas for extension of its Kansas 
City-Los Angeles night mail service cast 
to New York City. Ludington has 
acquired two Lockheed Orions for a 
68-min. non-stop passenger service be- 
tween New York and Washington, 
supplementing its hourly service. Two 
trips daily in each direction will be 

Imperial Airways plans 

Imperial Airways nas opened in the 
heart of London a new Airway Termi- 
nus Building which serves as executive 
headquarters of the company and as city 
passenger station. Buses run direct 
from there to the Croydon Airport. 


The company now hopes to open the 
Mwanza-Cape Town section of its 
African service in December, depending 
upon the delivery of the Handley Page 
42 (Hannibal) type which will relieve 
De Havilland Hercules machines, now 
on the Cairo-Karachi section, for the 
new African section of 2,960 miles. A 
ten-year reciprocal agreement has been 
closed with Greece for the operation of 
Imperial Airways planes across Greek 
territory on both the African and Indian 
services, thus completing arrange- 
ments for operations in the Mediter- 
ranean zone. One of the new Hannibals 
was forced down in England early in 
August when a propeller broke, damag- 
ing a second engine. In the landing the 
tail was sheared off by wires but the 
machine was not otherwise seriously 
damaged and no one was injured. 

The Argentine Air Transport com- 
pany, one of the South American sub- 
sidiaries of Aeropostale, closed its third 
year with a loss of $907,601, an increase 
over a loss of $84,686 for the year 
before. 

Air mail developments 

The grumblings about the Post Office 
Department's methods and terms in 
granting air mail contracts has centered 
recently around criticisms advanced by 
Ludington Line, one of the strongest of 
the independent operators claiming they 
have been slighted. Ludington has an- 
nounced it unsuccessfully offered to 
carry the mail between New York and 
Washington for $0.25 per mile as com- 
pared to the minimum of $0.40 received 
by Eastern Air Transport. Ludington’s 
alleged interference with the operation 
of additional planes by Eastern (which 
uses Ludington’s Central Airport in 
Philadelphia) has caused the Post Office 
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Department to threaten to transfer mail 

activities now at Central to the Phila- 
delphia Navy Yard field. Representa- 
tive Clyde Kelly of Pennsylvania*, 
member of the House Post Office Com- 
mittee and sponsor of the original con- 
tract air mail bill, has declared he will! 
instigate a Congressional investigation 
of the Post Office methods, if the inquiry 
already provided for in the House Ap- 
propriations committee does not satisfy 
him. Mamer Air Transport lias joined 
the independents in their fight against 
present methods of awarding contracts. 

New ship-to-shore 
mail record 

Impressive demonstrations of ship-to- 
shore air mail deliveries were made in 
August by the Bremen’s plane and in 
September by the Europa’s machine. 
The Bremen plane left the ship when it 
was 700 miles from Boston on Aug. 18 
and landed in Boston harbor at 6 that 
afternoon. Its mail was received in New 
York City the next morning, while the 
Bremen was not due until late the after- 
noon of Aug. 19. 

The Europa's machine surpassed this 
performance by leaving the ship on Sept. 
8 while it was 600 miles from Sydney,. 
Cape Breton Island. After landing at 
Sydney about 5 that afternoon the 
plane was refueled and flown to Bridge- 
port, Conn., where it was fueled again. 
It arrived off the pier in Brooklyn 22" 
hours after leaving the ship and about 
28 hours before the steamer was due to> 
dock. 

Canada adjusts mail situation 

The routes to be dropped from the 
Canadian air mail system have been 
selected and the reduction is not any- 
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where near as extreme as was expected 
when it first loomed late last spring. On 
Aug. 16 — when new contracts superseded 
the temporary ones under which Cana- 
dian Airways, Ltd., had been operating 
since June — only two other services 
were dropped, making a total of five. 
The last two are the Montreal-Toronto 
service and the Medicine Hat-Saskatoon- 
North Battleford Loop of the prairie 
services. The three previous cancella- 
tions were the Montreal-Moncton-Saint 
John, N. B. ; Montreal-Quebec and 
Toronto-Buffalo lines. 

Those dropped have been the less 
heavily patronized lines, not considered 
part of the trunk system. Among those 
retained are the Montrcal-Rimouski 

Atlantic steamers, and the international 
services into this country. Edmonton, 
about 3011 miles north of the U. S. 
border in Alberta is reached now by 
way of Calgary only. The only pay 
change is reduction 90 to 75 cents per 
mile on the Toronto-Detroit service. 

Canadian Airways officials arc now 
inspecting the Avro 627 mail plane 
especially designed in England for 
Canadian operators. The machine looks 
much like a typical Douglas or Stearman 
mail biplane. It is fitted with an 
Armstrong Siddeley Jaguar Major en- 
gine of 525 hp., is equipped with a 
Townend ring, cruises at about 140 
in.p.h., and, with a full load of 870 lb., 
has a range of 600 miles. 

Move radio range beacons 

Amplification of the federal airways 
svstem during the present fiscal year 
will include installation of 30 radio range 


beacons and completion of fifteen beacons 
now under construction. Fifty-one are 
in operation already. To the 48 radio 
communication stations now in opera- 
tion there will be added eleven now 
under construction and ten others not 

The new route of the New York- 
Washington airway has been selected 
and rotating beacons will be realigned 
soon. It follows much the same course 
as the old airway but has Newark as its 
northern terminal. Survey was to be 
started about Oct. 1 on the proposed 
lighted airway between Louisville and 
Dallas by way of Nashville, Memphis, 
Little Rock and Texarkana. It probably 
will be ready for night operation by 
early spring. 

The third of a proposed series of 92 
sectional maps, considered by the De- 
partment of Commerce an improvement 
on the contemporary strip map and likely 
to eventually supersede that type, has 
been published. Known as Upper K-17, 
it covers the Detroit-Toronto region 
between 2 deg. of latitude and 6 deg. oi 
longitude, or a territory roughly 320 
miles from east to west and 150 miles 
north to south. Previous section maps 
are centered about Chicago and Mil- 
waukee. 

Airport affairs 

The Department of Commerce has 
issued a new bulletin, designated as 
Aeronautics Bulletin No. 2 on the sub- 
ject of design and construction of air- 
ports. It is compendium of the Airport 
Section’s data on trends in airport mat- 
ters with a few prophecies thrown in. 
Emphasis is placed on the need for 


better coordination of airport construc- 
tion plans with work of other brandies 
of the industry in the future. Roof land- 
ing areas in congested districts arc con- 
sidered only a remote possibility. 

The mild epidemic of airport fires 
last spring has been followed by a better 
record. August’s most serious blaze 
occurred at Lunken Airport, Cincin- 
nati, where eight complete Aeroncas 
and thirteen Aeronca fuselages were 
damaged to the extent of about $13,145. 
Defective wiring in the hangar was 
given as a probable cause. 

The new building program at Self- 
ridge Field, which will include four 
new hangars, an administration build- 
ing, officers’ and enlisted men’s quar- 
ters, is well under way. National Air 
Transport’s new $125,000 hangar and 
office building at Kansas City (Mo.) 
Municipal Airport has been completed. 
The $54,000 administration building at 
Oklahoma City Municipal Airport 
should be finished by early fall. 
Curtiss-Wright Flying Service closed 
its Mars Hill, Indianapolis, activities 
with the sale of its hangar, built at a 
cost of $129,000, to the Indiana Na- 
tional Guard Observation squadron for 
$35,000. 

Personnel changes 

Reed G. Landis, war ace and prom- 
inent in many phases of aeronautics, 
and Prof. Fred D. Fagg, Jr., of North- 
western University, who has done much 
work in the development of air law, 
are among those who have been ap- 
pointed members of the Illinois State 
Aeronautics Commission. 

C. L. Egtvedt, formerly chief engi- 
neer, has been named vice-president and 
general manager of the Boeing Air- 
plane Company. G. W. Carr has been 
made plant manager. 

C. E. Brink, formerly treasurer of 
the Boeing Airplane Company now is 
treasurer of United Air Lines, and 
FI. E, Bowman is treasurer of Boeing. 

Capt. Waiter L. Avery, former man- 
ager of Curtiss-Wright Airport, Valley 
Stream, L. I., has been appointed 
operations manager at Roosevelt Field, 
succeeding Capt. Nelson Kelley, now 
at Floyd Bennett Field. 

Amzi Barber has been appointed 
State Commissioner of Aviation in 
Alabama. 

Roy E. Osborne has been appointed 
state inspector of airports in Kentucky. 

Nathaniel E. Duffy, manager of the 
Buffalo Municipal Airport since its 
completion several years ago, has 

Farr Nutter has resigned from the 
American Cirrus Engine Corporation. 

J. A. Allard, for more than three 
years vice-president of the Curtiss- 
Wright Export Corporation, has been 
made president of the Curtiss-Wright 
Flying service as well, replacing Major 
Brainard, president of the flying serv- 
ice for about a year, who has resigned. 
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By Edward P. Warner 


T HE management of the Na- 
tional Air Races are in the 
fortunate position of having a 
. problem which changes but 
little from year to year. They have 
been gradually accumulating experience 
ever since 1920, and they can take 
several months to think over the suc- 
cesses and failures of each meet before 
the problems of the next are full upon 
them. That will be even more true in 
the future than in the past, for the 
races have now settled down at Cleve- 
land for at least five years. This 
seems a particularly good time to sit 
down and study the record of the re- 
cent races, and to repeat such a critique 
as I have written on the national meets 
of two years past. [Aviation, Sept. 28, 
1929 and October, 1930.] 

The affair at Cleveland was listed as 

vious years, that most of the crowd 
went home each day quite unconscious 
of having seen any races, or quite un- 
aware of what the results may have 
been in such races as were held. The 
competition was incidental. It was the 
stunting show that made the turnstiles 
click, and as a stunting show the affair 
must first be judged. A1 Williams, 
Dorothy Hester, Freddie Lund, the 
Army, Navy, and Marine Corps, and 
the foreign pilots assembled by Lieuten- 
ant Williams carried the burden of the 
week. Since the races as run at Cleve- 
land would have been a popular failure 
without the stunting, the stunting de- 
serves first consideration. 

To criticise the flying would be profit- 
less, and indeed impossible. The stand- 
ard was as high as ever, which means 


that it approached uniform perfection. 
Though Lieutenant Atcherley’s “crazy 
flying” was a little less impressive than 
at Chicago, since more of it was done 
with one wheel on the ground, it was 
still sensational, especially when in- 
troduced into his professorial vaude- 
ville act of the closing days of the 
meet. Udet put on the same type of 
spectacular performance in defiance of 
all ordinary rules of discretion, and 
several of the other pilots entered 
Atcherley’s chosen field to the extent 
of making it a regular practice to come 
in, wildly sideslipping and fish-tailing 
to preposterous angles, to a one-wheel 
landing. 

Radio acrobatics 

All stunting, even the crazy-flying 
type, looks very much alike and quickly 
grows stale. It is almost impossible to 
introduce real novelty, but the coopera- 
tion of aviation and radio succeeded in 
doing it in a couple of instances. A1 
Williams’ d la carte acrobatics, operat- 
ing to orders given over the radio, 
were undoubtedly high-water mark in 
that respect. For the first time in ten 
years of watching air races I was able 
to feel that stunting was definitely doing 
some good to aviation. There has never 
been a more impressive demonstration, 
for those who know nothing of air 
transport, of the perfection with which 


airplanes in flight can be kept under 
constant and instantaneous control by 
control from the ground. 

An apparently incurable weakness 
which breaks out in these meets as 
soon as they become international is the 
total disregard of all precautionary 
rules. The American military and 
naval pilots were directly under the 
eyes of their commanding officers, and 
they were under orders to observe all 
the regulations. As a result, their dis- 
plays seemed pallid by comparison with 
those of the foreigners, some of whom 
paid no attention whatever to any rules. 
It is easy to understand that pride in 
one’s skill leads to the desire to make 
the most spectacular display of it pos- 
sible when outside the borders of one’s 
own country, but no skill is great 
enough to justify such risks. Our own 
Army and Navy authorities should make 
it a fundamental condition of their own 
participation in the future that reason- 
able safety rules should be imposed on 
all participants. All these things are 
said with the greater candor and 
emphasis because this year there finally 
occurred what has long been feared, 
and awaited with dread, a collision 
between two machines in formation. 
Fortunately Lieutenants Sanderson and 
Brice both emerged unhurt by the 
parachute route. Fortunately their 
position was such at the instant of colli- 
sion, and their machines were so headed. 
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of what is going on 
in a race, in order to 
get the maximum of 
thrill out of it, the tim- 
ing is of secondary im- 
portance. The impor- 
tant thing is to get the 
information out. Radio 
announcing continues 


that they fell well away from the grand- 
stand, but the accident was a new re- 
minder that collision can happen 
between even the most skillful pilots, 
and a reminder also that when planes 
collide they do not immediately drop 
vertically beneath the point of impact. 
If they happen to be flying towards 
the grandstand at the time they can 
collide well out in the middle of the 
field and still fall in the crowd. 

So much for the acrobatics. Now 
to the races, which furnished the 
nominal excuse for the whole fanfare. 

Perfect timing organisation 


a major problem of air races and ex- 
hibitions. This year's announcing rep- 
resented an improvement of approxi- 
mately a thousand per cent over that 
of 1930. Most of the announcers were 
free from humorist complexes, and the 
broadcasting of personal appeals was 
reduced to a minimum. However, 
there still remains much to be done. 
The introduction of celebrities, recog- 
nized or self-elected, still consumes far 
too much time. From the perfunctory 
applause with which the crowd greeted 
each introduction except a very few 
there was no sign of any real interest 
in the supposedly famous men. 


There was one feature of the race 
management that was so superlatively 
good that it should be mentioned at 
once. The timing organization was so 
far ahead of anything of the sort in 
any previous meet as to be quite beyond 
comparison with its predecessors. It 
is with some satisfaction that I look 
back to Aviation of two years ago to 
find the observation in my own story 
that it ought to be possible for a group 
of competent timers and scorers ’to 
get the time on every machine on every 
lap correct to within a fifth of a second 
and have a complete copy ready for the 
announcer and for distribution to the 
press within three minutes of the end 
of the race." Various people suggested 
a! the time that the standard set was 
quite unattainable. This year it was 
not only attained but exceeded. With a 
group of fifteen men, each of whom 
had a definite job and did the same 
thing every day, the organization ran 
so smoothly that the time and the 
average speed of each machine on each 
lap was in the hands of the announcers 
within 45 seconds after the plane had 
passed the pylon and mimeographed 
copies of the full results of the race, 
with the time and speed of every ma- 
chine, were being handed out to the 
press within two and a half minutes 
after the last plane crossed the line. 
First credit for the performance of 
course goes to Carl F. Schory, chief 
tinier. Very special mention is due 
to A. J. Underwood, of the S.A.E., Mr. 
Schory's principal assistant, to W. L. 
Enyart of the N.A.A., 
and to the Marchant 
calculator operators 
who kept three ma- 
chines whirling figur- 
ing the average 

From the point of 
view of the spectator 


Racing and the loudspeaker 

The general announcing was a good 
all-around performance. Its most con- 
spicuous strength was in the handling 
of the exhibitions, when various ex- 
perts took over the work. Lieutenant 
Chourre of the Navy, who apparently 
has a life job before 
the microphone, par- 
ticularly d i s t i n - 
guished himself by 
his calmness at the 
time of the Marines' 
collision. The most 
conspicious weakness 

Whatever inherent 
possibilities of drama 
the competitive events 
possessed were 
smothered, and they 
were made as roman- 
tic as the multiplica- 
tion table, by dreary 
recitations from the 
official entry list of 
the name of each 
pilot and the type of 
machine and engine 
that he was using, 
followed by intermin- 
able tabulations of 
average speeds given 
to six significant 

It is being said 
again after the Cleve- 


land races, as it has been for several 
years past, that air racing is a failure 
as a public attraction; that its only 
effect on the audience is to put them 
to sleep. As for several years past, the 
present writer rises up to insist that 
it has never had a fair trial. The 
racing rules have never been properly 
devised to make the races interesting to 
the crowd, and the crowd has never 
really known what was going on. The 
long-continued chant of : "John Livings- 
ton's speed for three laps was 139.235 
miles per hour; Vernon Roberts' speed 
for two laps was 124.256 miles an 
hour,” and so on, does not come under 
the head of giving useful information. 
It is far more interesting- to the crowd 
to know that : “Garrison was six 

seconds ahead of Robinson on that lap, 
and only four seconds the time before: 
he picked up another two seconds on 
that time around, but it looked as 
though Robinson gained a little bit on 
him on the turn.’’ and the like. This 
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matter of race announcing is one of 
the two outstanding problems for next 
year’s organization. It should receive 
serious consideration long before the 


Score-cards at last! 

In one respect the announcer's prob- 
lem was simplified because, wonder of 
wonders, for the first time in nine years 
score cards were on hand for the 
spectators. For anyone who wanted 
them official programs were available, 
with complete lists of entries in the 
day's races and of their planes and 
power plants. That alone would suffice 
to establish the Cleveland meet’s place 
in history. 

For the first time since the Earliest 
Bird first flew, the spectators were 
seated in the middle of the race course 
and most of the race took place behind 
their backs. The experiment was tried 
to avoid conflict with commercial air 
traffic, leaving half the airport com- 
pletely clear of interference by the races, 
and in the supposed interest of safety 
for the racing pilots and spectators. 
The latter consideration seems wholly 
fallacious. Admittedly there is great 
danger where, as at Chicago, the pilot 
who continues his course past the home 
pylon without making the turn will go 
straight into the grandstands, but in 
Cleveland no such condition existed. If 
anything there is more danger in turn- 
ing towards the crowd, as at Cleveland, 
than in making a turn away from it, 
while the latter type is far more excit- 
ing to watch than the former. The 
avoidance of interference with com- 
mercial traffic is a delicate problem, but 
fortunately the prevailing wind at 
Cleveland is such that take-offs are 
practically always made across the field 
from left to right as seen from the 
grandstand. It would then be possible 
to leave the necessary part of the field 
clear for commercial traffic by setting 
the home pylon well to the left and 
making a very sharp turn (about 150 
deg.) at that point. The course would 
be far more interesting to the crowd in 
that way, and there should be no in- 
crease in danger for the pilots. A sug- 
gested layout is shown in the sketch on 
page 576. 

The standing start, with all the ma- 
chines going together at the dropping 
of the same flag, again fully justified 
itself. One unfortunate feature of the 
standing start, however, was that all 
times were taken front the starter’s 
flag and with the calculated speed based 
on the nominal distance around the 
course for a specified number of laps, 
making no allowance for the time lost 
in the standing start or for the distance 
of about two miles to the scattering 
pylon and back. In what was advertised 
as a 30-mile race the pilots actually had 
to fly 32 miles plus a standing start, 
and the speeds announced for such a 


m.p.h. below the true speed of the com- 
peting machine around a closed circuit. 
Last year the course was arbitrarily 
shortened to allow for the effect of the 
turns. This year it was arbitrarily 
lengthened to allow for the scattering 
pylon, with results almost equally un- 
fortunate. The time of a race starting 
from a stand should in all cases be 
taken when the first machine crosses 
the starting line for the beginning of 
the first lap in full flight. The speeds 
announced will then have some definite 
significance in terms of the performance 
of the airplane. For example, the 
average speed announced for Bayles in 
winning the Thompson Trophy was 
236.239 m.p.h., yet he actually flew five 
of the ten laps at over 240 m.p.h., and 
his average for the last nine laps, all 
those not directly affected by the stand- 
ing start, was over 239. 

Straighl-atvay speed trials 

In the endeavor to arouse interest in 
the racing a great number of “straight- 
away speed dashes” over a one-mile 
course had been planned for this year. 
When the machines contesting were 
relatively slow the straight - aways 
proved to be a total failure. They were 
much more interesting with planes as 
fast as Bayles’ or Doolittle’s. 

The courses flown were shorter than 
in past years, and in that respect were 
an improvement, but they are still too 
long. As a general rule a race is 
decided in the first couple of laps. It 
would be more interesting to run a 
greater number of heats over distances 
of two or three laps. Fifteen miles, 
permitting the whole race to be finished 
in about seven or eight minutes, is the 
ideal length for all events except those 
for the very fastest machines. 

The handling of the field end of 
the contests was, as usual, under the 
direction of “Pop” Cleveland. This 
section functioned with its usual 
smoothness. 

Handicap races and anuiteur pilots 

The announcing of the races has been 
mentioned as one of the two most 
serious weaknesses at Cleveland. The 
other was the continued failure to pro- 
vide for handicap events. Nothing else 
replaces them in potential interest to 
the crowd, and even to the competi- 
tors. They have been neglected too 
long. There can be no possible excuse 
for failing to put them on the program 
next year. There is no space here to 
discuss in full detail the way in which 
they ought to be organized and the 
handicaps assigned, but that, and other 
matters pertaining to the detail of 
racing rules, will be covered in another 
article in an early issue of Aviation. 

Another good bet, strangely over- 
looked, was one-design racing. It 
would be well worth while to acquire 
at the expense of the Air Race man- 
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agement half a dozen identical machines 
of some medium-powered sport or train- 
ing type and use them in a series of 
invitation races for well-known pilots, 
with the machines being assigned by 
lot in each heat. Although it may be 
that some of the pilots would have been 
unwilling to participate, there would 
have been particular possibilities as a 
popular attraction in a series of such 
races among the foreign pilots at the 
meet and some chosen American repre- 
sentatives. 

At Chicago in 1930 the sportsman 
pilot races, first seriously tried there, 
proved a dismal disappointment. At 
Cleveland elaborate preparations were 
made for a group of amateur pilot 
events, but they ultimately disappeared 
from the program entirely, except for 
a single rather unsatisfactory race on 
the last day. Sporting competition in 
the air seems to be in a sad way. There 
are several reasons, but one of the most 
important was suggested in the re- 
ception given the sportsmen pilot’s 
“Derby" that came into Cleveland dur- 
ing one afternoon’s racing. It received 
only the most casual attention from the 
announcer and the management when it 
arrived, but the way had been nicely 
prepared for it by the local newspapers, 
which had habitually referred to it, 
presumably not without inspiration 
front someone engaged in aviation, by 
such endearing phrases as “Society 
Derby,” “Blue - Blood Derby,” and 
“High-Hat Derby.” So long as the 
sportsman pilot, whether or not he is 
engaged in competition, continues to be 
an object of sneers, at least so long will 
the aircraft industry continue to wonder 
what is wrong with the private plane 

In one detail of general organization 
the Cleveland meet was distinctly in- 
ferior to that at Chicago. There was 
not enough centralization of field con- 
trol. Every such event should have a 
generalissimo placed where he can 
overlook everything, and equipped with 
a half a dozen telephones and micro- 
phones and a complete master control 
enabling him to cut in anywhere on 
anybody. His is the function of gen- 
eral supervision and of instant action in 
emergency. At Chicago Major Schroe- 
dcr occupied such a post. At Cleve- 
land there was no one. and no provision 
for him. Next year the uppermost level 
of the grandstand structure should un- 
failingly be set aside for that purpose. 

It has become almost monotonous, in 
speaking of events managed by Cliff 
Henderson, to shy that the general 
arrangements were close to perfection. 
The usual remarkable feats of collecting 
and training personnel were accom- 
plished. Gatemen and ushers were, as 
usual, well informed, firm when firm- 
ness was necessary, and uniformly 
courteous. The provision for the press 
was excellent, and for that special ap- 
preciation is due to James H. Lanyon, 
Munson T. Adams, and John T. Nevill. 
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A duty and an opportunity that seems to have been overlooked by the 
several states of this country. It i9 to contribute to the development of 
intrastate private and transport operation of aircraft in anticipation of 
the future tax revenue to be derived from these sources. The federal 
government has done its share but there are legal limitations beyond 
which it cannot proceed. Some states have carried on from these limits. 
It is time that the others gave some consideration to the problem. 


The opportunity of the states 


By Charles L. Lawrance 

President, Aeronautical Chamber of Commerce of America, Inc. 
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lieve, can best be achieved 
through the application of 
uniform rules and regula- 
tions in harmony with 

federal government, and 

maintenance of airports 
and aids to air navigation 
within state borders. 

Little has been done thus 
far by the states as a group 
to encourage the devel- 
opment of aviation, even 
for their own advantage. 
Legislation governing the 
operation of aircraft within 
their borders was enacted 
by a number of states 
long before the Air Com- 
merce Act of 1926 went 


HEN all business was on the 
boom in 1929,and aviation was 
carried with it, numerous air- 
plane factories were built and 
thousands of planes produced in the 
belief that aviation was simply a new 
form of motoring lifted into the air. 

When the general business boom 
subsided, and aviation diminished with 
it. there was a tendency to go to the 
other extreme and regard flying only 
as long distance transport analogous 
to the railroad train or steamship rather 
than the automobile. 

Neither view was correct, and I feel 
warranted in now declaring, even when 
pessimism is popular, that aviation is 
rapidly approaching the time when the 
airplane will not only serve as a basic 
common carrier for the public but also 
as personal transportation for thousands 
of people who demand speed and are 
willing to pay for it. 

The air mail and transport system, 
which today forms the backbone of 
commercial aviation, while of course 
performing a valued sendee between 
cities within the same state that are a 
considerable distance apart is es- 
sentially an interstate operation. The 
quantity aircraft production of the 
future will come as a result of the de- 
velopment of flying primarily local or 
intrastate in character. 

It is a fact that our air transport 
system, which each 24 hours piles up 
150,000 miles of flying, was created by 
and is dependent upon the policy of 
federal regulation and aids to air naviga- 
tion, as established by the Air Com- 
merce Act of 1926. 


factor in social and business life when 
— and only when — the several states 
recognize their opportunities and 
responsibilities. When extensive private 
flying will mean to the aircraft industry 
as a market and to the interstate air 
mail and transport system as a feeder, 
is indicated by the fact that in 1930 — a 
stagnant year — 9,500 airplanes in private 
or charter service, mostly within state 
boundaries, flew, it is estimated, approxi- 
mately 136,000,000 miles and conveyed 
3,000,000 persons. The opportunity of 
the states, is deliberately to encourage 
this phase of aeronautics. Their 
responsibility to do so rests in pub- 
lic obligation. The desired end, I be- 


mto effect. Today, there 
is not a state in the Union that does 
not attempt to regulate or tax aero- 
nautic activity in one way or an- 
other. Many have passed enabling 
acts, making it possible for counties and 
cities to acquire property and operate 
airports, but aside from the authoriza- 
tion of such agencies to spend money, 
the support accorded to aviation by the 
states has been largely passive. For 
the most part, they have been content 
to sit by, watching the federal govern- 
ment carry out its development program. 
Because of this, aviation has suffered 
and the states have deprived themselves 
of a constructive factor in their growth. 

Before I treat in detail the situa- 
tion, let me quote from the statement of 
policy which it was my privilege, as 





work was expedited by the decision to 
attach three of its five main sections to 
established bureaus. The Aeronautics 
Research Division, for example, was set 
up as a part of the Bureau of Standards, 
the Airways Maping Division as a 
part of the Coast and Geodetic Survey, 
and the Airways Division, which has 
charge of all matters pertaining to the 
establishment of aids to air navigation. 


the New York-San Francisco airway. 
The following year, the mileage lighted 
for night operations reached 10,183. 

The fiscal years 1930 and 1931 saw 
a continuation of the work of lighting 
the major air routes. Out of the 25,000 
miles of airways which the Department 
of Commerce plans to equip for night 
flying, there are now 17,500 miles of 
airways lighted and under 


The Weather Bureau now has a 
total of 53 completely equipped upper 
air meteorological stations, most of 
them located at airports throughout the 
country. These offices furnish weather 
information at frequent intervals both 
day and night to four principal collect- 
ing centers. In addition, reports are 
made twice daily by more than 200 
regular weather bureau stations. This 
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information is further supplemented by 
reports transmitted by the “airways 
keepers," full-time employees of the 
Department of Commerce whose job is 
to care for the fields at their stations 
and handle messages coming in over the 
13,000-mile automatic telegraph-type- 
writer circuit which connects the prin- 
cipal fields and the Weather Bureau 

It may appear to some that the Aero- 
nautics Branch of the Department of 
Commerce has been and is doing all 
that is necessary to foster the growth 
of aviation. That is an erroneous im- 
pression. The Aeronautics Branch has 
done an exceptionally good job thus 
far, but its activities are definitely 
limited. It cannot, for example, aid in 
the construction of terminal landing 
facilities. It is prohibited by law from 
doing this. Neither can it be expected 
to engage in the construction of purely 
intrastate airways. 

The illustration on page 582 shows 
the airways in existence Aug. 1, 
1931. The black lines indicate routes 
that have been lighted ; the shaded por- 
tions, day routes in operation; the 
broken black lines, flight routes, and 
the broken shaded lines day routes that 
are under construction. The remaining 
mileage of the system is listed in the 
legend as "other routes." These 10,000 
miles are other routes simply because 
some air transport company is flying 
planes over them. There are no landing 
facilities, other than municipal or com- 
mercial fields. There is no lighting 
equipment. There are no markers in 
the majority of cases, save for those 
erected by towns and cities and perhaps 
through private initiative. 

These routes probably will be lighted 
eventually. But even bringing the 
lighted milage up to a total of 30,000 
will not mean that we will have a truly 
national airway network. I can think of 
a dozen smaller cities off hand— cities 
that are not, but should be, receiving 
the benefits of air transportation. A 
study oi a map of the United States 
would reveal hundreds of others in the 
same predicament. They are live com- 
munities. but simply are not large 
enough to receive recognition from the 
federal government in the form of air- 


Idaho sets example 

The establishment of intrastate air 
routes that will join and supplement the 
federal system is a job for the indivi- 
dual states, one that should be started 
immediately. Some of the state govern- 
ments have already commenced the 
work, though this condition is by no 
means general. Outstanding among this 
group are Idaho, Pennsylvania, Florida, 
and Michigan. Since Idaho, perhaps, 
has carried its work the farthest, I shall 
cite its development program as an ex- 
ample of what can be and should be 


The Idaho Air Commerce Act became by private i 


effective March 7, 1929. It provided : 


The remaining twenty a 


>t only for the licensing and regulation mercial and municipal airports. Twenty- 


conditions, designating 
tablishing aids to air navigation and 
a uniform system of airway and airport 
markings, negotiating with other states 
with regard to the construction of in- 
terstate airways, creating a state has been 
aeronautics fund and the issuance of 
bulletins and maps concerning aviation. 


rendered by the Idaho 
State Department of Public Works 
' ' broad as required in each 

s ranged from the selec- 
of the best available sites and the 


An Aeronautics Division in the Public general planning of facilities to the 
Works Department was created and a actual testing of materials, the detailed 


■cry state — some one person or group various fields. 


s responsible for the developme 
ot aviation. Too often, if left to exist- 
ing bodies, the fostering of this new 
form of transportation within the state 
becomes more or less a side issue. 

That, however, has not been the case 
in Idaho. When the Aeronautics Divi- 
sion was created, and incidentally, its _ 
organization was effected with the aid of along 
the Department of Commerce, there 


While it was thought best to develop 
individual fields to meet immediate 
needs, rather than to complete any one 
airway, the ultimate use of these fields 
as a part of the state airway system 
was kept in mind. 

The Idaho airway development pro- 
gram includes the establishment of fields 
three federal airways that 
; the building of s 


e only six landing fields in existence airways between Boise and Pocatello, 


within the state. Today there 
Two of the orginal six were condemned 
as inadequate, so that in the last eigh- 
teen months 43 
constructed. 


Boise and West Yellowstone, and Idaho 
Falls and West Yellowstone; the con- 
struction of interstate airways between 
have been Stanley Basin and Wells, Nev., Boise 
and Butte. Mont., Pocatello and 
Of the total, twelve fields have been Granger, Wvo., Boise and Burns, Ore., 
Winnemucca, Nev., and the cstab- 
Boisc-North Idaho and 
a Pocatello - Salmon 
route which will feed 
into the federal air- 

The state network 
totalling approxi- 
mately 1,800 miles 
in length Will sup- 
plement the federal 
system to a great 
extent. Before the 
work is completed 

pal airports and 
seventeen state fields 
will be established, 
including one forest 
emergency landing 
field at Lowman. 
Many of the ports 
that are planned will 
be a short distance 
off the airways. All 
of them, however, 
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will be near cities and towns, which is 
of tremendous importance. There is 
one thing that aviation needs badly and 
that is the development of landing 
facilities at the smaller communities. 
The Idaho program provides this very 
thing, and it is a plan that should be 
adopted by every state in the Union. 

So far there has been no indication by 
state officials that the Idaho airways will 
be lighted. That is something which 
should be done at the first opportunity. 
In addition, the state should assume the 
responsibility of establishing a local 
weather reporting system, placing 
observers at strategic points throughout 
the state and linking the various fields 
with automatic telegraph-typewriter cir- 
cuits. Radio aids to air navigation 
should be installed likewise. In this 
work, of course, the Aeronautics Branch 
of the Department of Commerce should 
he consulted, since uniformity is 
essential. 


The motor vehicle analogy 

The revenue obtained from motor 
vehicle and gasoline taxes now pays 
approximately 41 per cent of the an- 
nual bill for the construction and main- 
tenance of rural roads. Appropriations 
made for the purpose and funds obtained 
from general property tax account for 
37 per cent, while the financial assist- 
ance extended to the states by the 


federal government in building inter- 
state roads comprising the Federal Aid 
System accounts for about 5 per cent 
of the total. The remainder of highway 
construction funds is obtained from the 
sale of bonds. 

Long before gasoline and motor 
taxes amounted to anything, however, 
the states were appropriating large 
sums for the development of hard roads. 
In 1926, the year that the Aeronautics 
Branch of the Department of Commerce 
was established, $621,744,210 was ex- 
pended by the states of highways, ex- 
clusive of the amount contributed by 
county and local governments; in 1927, 
$648,483,055; in 1928, $764,648,134; 
and in 1929, $799,876,344. Last year, 
as a result of efforts made to aid the 
unemployed, state governments spent 
$887,535,011 on road construction. It 
would seem that they should be willing 
to do something for aviation. Ex- 
penditures made in the interest of 
aeronautics should not be limited to taxes 
taken from the aviation industry. The 
states should appropriate funds from 
the general revenues, liberally and con- 
sistently, with the thought that future 
return will be far greater than present 
cost. In addition, the states should do 
everything possible to encourage the 
construction of airports by municipali- 
ties, no matter how small the communi- 

Private flying is dependent upon the 


development of intrastate airways and 
the creation of landing facilities in 
small communities. Lack of these 
things is one great reason why there 
are not more privately owned airplanes 
in this country today. The private 
owner wants to use his airplane as he 
would use his automobile. He cannot 
do it unless the states accept the op- 
portunity and the responsibility for the 
development of aids to air navigation 
within their boundaries. The speed of 
the airplane means nothing if a man 
finds that he cannot land at his destina- 
tion because there are no fields. It 
means nothing if he has to waste a part 
of his business day because there arc 
no facilities for night Hying. It means 
nothing if the route he wants to take is 
not clearly marked. Development of 
these facilities will aid not only the pri- 
vate flyer but will aid also the develop- 
ment of our air transport system and. 
of course, the manufacturers, as well. 

It should be borne in mind that the 
automobile would never have achieved 
its present position in our social and 
business life, nor have become the rich 
revenue producer that it is to the states, 
had it not been for the development of 
good roads, interstate and intrastate. 

The conclusion is inescapable that the 
interests of flying, as the new means 
of transport, and interests of the states, 
as the means for its development, are 
identical. 
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The economic aspects of 

transport plane design 


By A. A. Gassner 


F OUR requirements have to be 
fulfilled to make air transporta- 
tion interesting to the general 
public : ( 1 ) speed must be appre- 
ciably higher than that offered by com- 
petitive ground transportation. (2) cost 
must be the same or only slightly 
higher. i'3i reliability and dependability 
must be proven, and (41 a high grade 
of safety must be assured. The first 
two ref|uirements have the most direct 
influence on the financial possibility of 
air transportation, for no mere reputa- 
tion for reliability and safety will make 
the public use planes if speed and price 
are not right. In this study the factors 
which determine the transportation cost 
for present day airplanes together with 
the basic limitations for plane design 
characteristics and airplane operation 
with reference to their influence on 
transportation cost will be analysed. 




The transportation factor 

Equation 1 has been set up for the 
purpose of making more easily visible 
the role these factors are playing in 
the determination of cost of transport- 
ing a given weight unit. It is evident 


Operators and designers are beginning to realize that airline 
profits or losses may be materially influenced in the earliest 
stages of airplane design. Planes must not only be able to 
fly, but to fly profitably under a given set of conditions. Mr. 
Gassner’s authoritative study should be of interest to everyone 
concerned with the problem of making transport airplanes 
financially self-supporting 


that the operation cost per lip.-hr. is 
directly proportional to transportation 
cost per passenger-mile and that engine 
lip. affects it in direct proportion, as- 
suming useful load and speed remain 
unchanged. Weight of passenger and 
baggage or of other items of useful 
load also affect the cost per unit weight- 
mile in direct proportion to their in- 
crease or decrease. For instance, if the 
airplane has a payload of 600 lb. and 
the weight of passenger plus baggage 
is 200 lb. in one case and ISO lb. in 
another, the number of passengers 
carried would be respectively four and 
three. Increase of payload decreases 
cost per passenger-mile in direct pro- 
portion. The same is true in the case 
of cruising speed, for if speed increases 
with useful load, operating cost per 
lip.-hr. and rated engine hp. remaining 
unchanged, the cost per passenger-mile 
decreases in direct proportion. It is 
obvious that the loading factor or. in 
other words, the percentage of utiliza- 
tion, has influence on the cost per 
passenger-mile; thus, fewer seats occu- 
pied, higher the cost of transporting the 
available passengers. 

Further, 

IV/'i. = lVn. — Wr (2) 

where Wvi, = useful load and IVr = 
fuel load. The useful load is the weight 
which remains when the weights of the 


empty plane, the crew, oil, and equip- 
ment are deducted from the gross 
weight of the plane. In many published 
specifications of commercial transport 
planes the term “useful load’’ is mis- 
leading, as it is given as the difference 
between gross weight and weight of 
the empty plane, but from an airline 
operator’s point of view, the above is 
the only correct definition. Few manu- 
facturers include the weight of radio, 
or of other special electrical equipment 
in the weight of the empty plane. 

The required fuel load can be calcu- 
lated from equation 



where F = specific fuel consumption 
at cruising r.p.m. in lb. per hp.-hr. 
based on rated hp., and R is the ex- 
pected cruising range in miles. The 
factor F is nearly the same for all 
commercial engines and amounts to 
0.3 lb. per hp.-hr. It represents the 
total actual fuel consumed at cruising 
r.p.m. in pounds, divided by rated 
maximum engine hp. This method of 
determining the fuel consumption fac- 
tor has been chosen because the equa- 
tions are based on rated engine hp., and 
the fuel consumption at cruising r.p.m. 
(approximately 63 per cent of maxi- 
mum engine lip.), must be brought in 
relation to rated hp. Table I gives 


the calculation of this value ior a 
her of current engines. 

Combining Equations 2 and 3 


e and repairs, including lb.), I 
minor and major overhauls, is taken as hp.-hr. 
0.4 cents per hp.-hr. for the plane with- 
out engine, an ' " " ’ ' 

for the engine. w 

Based on above assumptions, the de- lb.), the 
. preciation and maintenance expenses are cent Der 
calculated as follows: At a basic price 




i 0.75 < 






Composition of total cosl 

The cost per passenger-mile increases, 
therefore, with increase of operating 
cost per hp.-hr., with increase of 
weight of passenger and baggage, with 
increase of specific fuel consumption 
of the engine, and with increase of the 
range of the plane. 

It decreases with in- 
crease of the loading Table I: F 

factor, with increase • 

of useful load per rv 

rated hp., and with 
increase of cruising 
speed, if such in- 
crease of speed is 
obtained without 
increase of power. 

In the transporta- 
tion cost formula all s , 

of the factors are WeepC... <25 21 

very easily obtain- Hornet b.. 575 is 

able with the excep- w M pJr... 300 2i 

tion of the operating * 

The operating 
cost per hp.-hr. is 
greatly influenced by the number of 
hours the plane is in actual use per 
year. The more hours planes are kept 
in the air, the lower is the relative 
personnel and organization expenses. 
For this study it will be assumed that 
the plane is flying 1,200 hours per 
year, that is, an average of 3.3 hours 
per day. Records of actual airline 
operation show that this figure is a fair 
average. Two further basic assump- 
tions are that the life of the plane 
without engines is 3,000 hours and 
that the life of the engine is 1,500 
hours. These figures include, of course, 
the total life of equipment with minor 
and major overhauls. It might be 
questioned whether an engine life of 
1,500 hours is not too conservative, but 
current records indicate that this figure 
comes close to actual operating expe- 
rience. It is not difficult to rework the 
operating cost figures for any other 
basic assumptions if special conditions 
should make this desirable. 

The sales price of American transport 
planes without engines is now approxi- 
mately $30 per nominal engine hp. The 
price of American commercial air- 
plane engines is approximately $12 
per rated hp. Both values are aver- 
ages, and the following calculations 
have been carried out also for a price 
reduction of 10 per cent and of 20 per 
cent for planes and engines. The cost 


Oil consumption i 

. per hp.-hr., again based on 

per hp.-hr. rated hp. At a price of aviation 
engine oil of 60 cents per gal. (7.5 
of lubricating oil is 0.16 
per np.-hr. This figure takes 
consideration actual use of lubri- 
cating oil and waste of oil occurring 
by the regular draining oi the engine 
crankcase. 

Pilot’s salary and traveling expenses 
$6,500 per year, which gives. 


of the plane without engine of $30 pet „ _ 

rated hp. and with life of the plane by the regular draining 
of 3,000 hours, the depreciation cost 
per hp.-hr. is 1.0 cent. At a basic 
price of the engine of $12 per rated 


it per hp.-hr. For a 400-hp. sistant pilot's salary and expenses a 

u : 1 onn ta k en at $4,000 per year, or at $3.33 

per flying hour. Pilot and co-pilot 
each are insured for a sum of $20,000, 
for which insurance the premium is 
approximately $500 per year for each, 
or $0.41 for each per flying hour. 
Since all calculations are based on the 
term of hp.-hr. which method gives 
very simple and useful formulas, a re- 
lation must be established for crew's 
salaries and expenses per hp.-hr. It is 
of course a simple fact that a plane 
equipped with a 300-hp. engine needs 
only one pilot, as does one with a 
600-hp. engine. Larger machines have 
to carry two pilots (one of which 
acts also as radio operator), and on 
many of the big airliners, stewards 
are provided for the convenience and 
comfort of the passengers. In Table II 
the expenses have been calculated for 
the crew for five planes of varying 
size. The assumption is. (1) that 
single-engined airplanes up to about 
• 500 or 600 hp. carry only one pilot, 

_ i (2) that multi-engined planes up to 

approximately 12 per cent of the plane's around 1.500 or 1,600 hp. carry pilot 
value, per year. For a basic sales price and co-pilot, and (3) that the largest 


this engine would be $2.00 per lb 


j | n 

l ! g 

I 1 

ii 1. II? 




hp-hr. 


This \ 


inspections, periodic overhauls, below that for 


repairs, and adjustments 
planes and engines have to be main- 
tained by the line to prevent interrup- . 
tion of the operation schedule. Con- types are usci 
sider this reserve to be one plane and in this country, 
the proportionate number of engines 


r’s expenses per 
; 48,5 per cent 
300-hp. single- 


engined plane, and 50 per cent above 
the value for the 2,000-hp. multi-engined 
plane. Comparatively few of these 
' however, on airlines 
i most of the equipment 
of the 400- or 500-hp. single-engined 


of the spares 

preciation of planes 
and engines goes on 
also when the equip- 
ment is not in flight, 
partly on account 
of deterioration by 
weather, and, to a 
greater extent, by 
obsolescence. 

As determined 
above, the fuel con- 
sumption is 0.3 lb. 
of gasoline per rated 
hp.-hr. With a price 
of gasoline of 15 
cents per gal. (6 


be borne by each of 1.0 cent per hp.-hr. ! 

Is it ii ii U 
si It s a f* 

j! if II |l II 
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pnate lor use in calculations for the 
crew's expenses. As will be shown 
later, this item has only moderate 
influence on the operating cost per 
hp.-hr., and slight variations can be 
neglected. 

Another expense factor to be con- 
sidered in the cost calculation is the 
hangar charge. It appears to be diffi- 
cult to make evaluations for such ex- 
penses based on hp.-hr. because it may 
seem at first glance that they are not 
dependent on engine hp. but rather on 
overall dimensions or gross weight of 
the plane. The gross weight of modern 
transport planes bears a certain rela- 
tionship to the engine power, since 
power loadings for most transport planes 
vary within comparatively close limits, 
being in the majority of cases above 
10 and below 15 lb. per hp. The wing 
area, and therefore the overall dimen- 
sions of a conventional plane are also 
rather closely related to the gross 
weight, and thereby to the power load- 
ing. Most transport planes have wing 
loadings below 17.5 and above 14 lb. 
per sq.ft. The cost of hangar space 
can then be calculated in terms of 
hp. and the possible error is negligible 
because in actual operation the differ- 
entiation for hangar cost in relation to 
the size of the plane is made in wide 
steps. Assume hangar charge at $8 
per day for each 1.000 hp. of the plane, 
which gives with 4.800 flying hours for 
five planes a cost of 0.30 cent per hp.-hr. 

Overhead for administrative and 
office expenses, for cost of ticket sell- 
ing, and for advertising is. of course, 
a variable. These expenses are sub- 
stantially independent of small changes 
of power, but as stated previously, size 
and capacity of the plane are dependent 
within close limits on the available 
engine power. Expenses of the ground 
organization for passenger comfort 
and for handling of useful and of fuel 
load increase with engine power and 
with size of the equipment. Allow for 
all operation overhead expenses a sum 
of 20 per cent of the total of ajl 
previously stipulated costs, whtch is 
equivalent to 16.65 per cent of the total 
operating expense per hp.-hr. 

Table III gives a calculation of 



operating expenses per passenger-mile has been determined, 
per hp.-hr. for three I able V, which gives the percentages 
’ oi various items of the operation cost, 
shows some very interesting facts. It 
is apparent that a reduction of the 
basic price influences the operating 
expenses to a great degree. If the 
initial cost of the plane with engine is 
reduced by 10 per cent, the operating 
cost is reduced by 4.6 per cent. This 
is explained by the fact that deprecia- 
tion and maintenance expenses for plane 
and engine make up approximately 
one-half of the total operating cost, 
and simple, because the One of the most essential requirements 
of the plane and the number of to make plane operation more econom- 

' * therefore reduction of first cost, 

f rate of depreciation. From 
may have Table III it can he seen that deprecia- 
' plane and engine v 


basic prices of airplane, and Table IV 
shows the percentages of various items 
on the total operating cost per hp.-hr. 

Calculating costs 

In Fig. 1 has been plotted the curve 
of operating expense per hp.-hr. against 
basic price of plane per rated hp. Il 
will now be seen that this method of 
calculating transportation cost on a 
basis of operating cost per hp.-t 


engines are eliminated 
figuring the cost. The figures of Table 
III and the curve of Fig. 
to be modified occasionally 
of specific conditions of operation, 


the useful life of plan 




and general overhead percentage. The both increased by 5 


aerodynamic and weight characterisl 
of the machine come into the picture, 
however, when the transportation cos: 



gives for the plane without engine a 
life period of 4,500 hours and for the 
engine 2,250 hours), the depreciation 
is decreased by one- 
third. or by 0.60 
cent per hp.-hr. The 
operating cost of this 
plane of a basic price 
of $42 is thereby 
reduced from 6.936 
cents to 6.336 cents, 

crating cost of 6.33 
cents corresponds to 
a basic sales price 
af $ 3 4 . 1 0 . This 

case here analyzed, 


equivalent in its ef- 
fect on operating 
cost to reduction of 
the basic price by 
1S.S per cent. The 
best solution would 

bine these two meas- 
ures. to reduce the 
price and to increase 
simultaneously the 
life period of the 
equipment. 
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as far as the weight 
and the aerodynamic 
qualities are con- 
cerned. Since this 


A few examples will serve to illus- 
trate the use of Fig. 1. Consider a 
single-engined plane of 400 hp., which 
sells for $16,000, that is, for $40 per 
rated hp. Under the above assump- 
tions, take the value for operating cost 
direct from Fig. 1. This is found to 

that the operating cost of this plane 
will be $27.20 per hour. If it has a 
cruising speed of 120 m.p.h., the oper- 
ating cost per mile is 22.67 cents. If a 
tri-engined plane of 1,200 hp. costs 
$50,000, the cost per rated hp. is $41.66 
and the operating cost is 6.925 cents 
per lip.-hr., or $83.10 per hour. 

Since the operating cost factor has 
been evaluated it is possible to proceed 
with the investigation of the remaining 
part of Equation 5. If the weight of 
passenger and baggage is taken as 200 
lb., the factor P of specific fuel con- 
sumption at cruising speed as 0.3, and 
assuming a loading factor f equal to 
one. (which means that all available 
scats are used and paid for), Equa- 
tion 5 becomes 

y ) ~ °' 3 " 

In this equation all factors are known 
except two. The range R is usually 
determined by the wishes of the oper- 
ator and is one of the characteristics 
of air transportation which influences 
cost to a very large degree. The other 
factor can and must be influenced by 
the airplane designer: this is the term 
■— x r which has been here named 
the transportation coefficient. It is the 
only factor in this formula which the 
designer can alter materially by in- 
creasing the efficiency of the machine 




the 


traction it must be increased to decrease 
the transportation cost. This can be 
achieved (1) by decreasing the weight 
of the empty, but fully equipped air- 
plane, (2) by increasing the gross 
weight and thereby the useful load, (3) 
by increasing the cruising speed without 
increasing the engine hp., or (4) by 
decreasing engine power without change 
in useful load and cruising speed. All 
these methods can, of course, be com- 
bined to increase the transportation 


To . 


the 


-portation factor has been calculated 

for a number of typical transport planes. 
The figures for speeds and weights have 
been taken from Aviation's specifica- 
tion tables. According to the above 
definition, the term IV vl as used in 
calculating the transportation factor is 
the sum of actual payload and fuel 


load. Weight of crew and lubricating 
oil is not considered part of useful 
load, but as part of the weight of the 
plane. If radio, or other special equip- 
ment is carried, its weight has to be 
considered as dead weight also and has 
to be deducted from either the fuel or 
payload. 

Table VI shows the values of trans- 
portation cost per passenger-mile in 
cents, as related to transportation factor 

TpT x v 

and the range of the airplane. The 
value for operating cost per hp.-hr. used 
in this table is 10 cents. This makes 
it possible to take the values of trans- 
portation cost from this table, or from 
the curves of Fig. 2, and to multiply 
them by one-tenth of the actual oper- 
ating cost per hp.-hr. (which can be 
taken from Fig. 1 for the specific 
machine under investigation), to ob- 
tain actual transportation cost per 
passenger-mile for any given range. 
The transportation factor has to be 
calculated. , of course, from available 
information, taking care to use only 


Table V: Values of IransporUllon factor for (spiral transport plant's 

baaed on data in Aviation's specification fables 


.d payload. tTransportatlon to 
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such value for IV VL Table VI: Tranaporlallon cos 

previous paragraph- Tee x y _ i 

The loading factor / hv * l> 

m both Table VI and «o e « ? 

Fig. 2 is assumed to „ , 

be ur.uy. that is. ah soo . jj v 

paid for The weight 100 , M ‘ 

of each passenger ■ j * 

and his baggage is ' 
taken at 200 lb. 

Fig. 2 shows some exceedingly in- cost per passenger-mile 2.96 cents; 
teresting facts which have great ini- range 400 miles — 3.16 cents; range 
portance for commercial aviation, for 500 miles — 3.42 cents; range 600 
it affords some visualisation of the miles — 3.69 cents, 
interrelation between aerodynamic and Assume now an increase of cruising 
weight characteristics of the plane, the speed of this plane by 10 per cent to 
range as required by the airline oper- 154 m.p.h.. without changing hp. or 
ator, and the transportation cost per weight. The transportation factor be- 
passengcr-mile. It can he seen that comes then 
only close coordination of all factors 162(| 

will bring lower transportation cost. -J20 x 154 = 584 

Range has a greater influence on 

transportation cost than is usually and with same basic price as above the 
recognized, especially for planes of low iransportation cost for a range of 500 
and medium efficiency, that is, for those miles now becomes 4.5 X 0.6645 = 2.99 
with a low transportation factor. An cents, as compared to the previous 3.42 
increase of range from 300 to 600 miles cents, which constitutes a saving of 
increases transportation cost per pas- 12.6 per cent. The effect of reduction 
scnger-milc by 21.5 per cent for a of weight of the empty plane, of in- 
machine with a transportation factor crease of gross weight, of increase or 
of 600, and by 41 per cent for one reduction of engine power, or of first 
with a factor of 400. Percentages for cost can be evaluated in samiliar man- 
other cases can be easily figured from ner. This makes the method very use- 
Fig. 2. For average airline operation ful for determining whether increase 
a range of 500 miles between refueling of speed, obtained at increased sales 
should be amply sufficient. To have price, or of weight empty, is econom- 
the necessary margin of fuel to take ically advantageous, 
care of head winds or detours on ac- Finally Fig. 3 shows the values of 
count of weather difficulties, the maxi- 
mum distance flown between refueling 
points should then not be more than 
400 miles. 
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transportation cost per passenger-mile 
for various values of transportation 
coefficient and operating cost per hp.-hr. 
Since air transport operation can never 
count on a constant loading of 100 
per cent, it must be stipulated that 
a transportation cost of 4.0 cents per 
passenger-mile is about the highest 
possible limit. At a ticket sales price 
of 8.0 cents per mile operating expenses 
would be covered with a loading of 50 
per cent, or with an average of one- 
half of all available seats sold. All 
combinations of operating cost and 
transportation factor below the line of 
transportation cost of 4.0 cents will 
give planes which make such operation 

It is not possible to give in this 
study positive answer to the question 
as to whether or not the transport plane 
in general can support itself financially. 
The closely interconccted problems of 
airline efficiency, cost and useful life 
of plane and engine, aerodynamic and 
weight characteristics and perfomance 
of the plane, of range requirements of 
the operator and of fuel consumption 
of the engine must all be considered 
more or less simultaneously. The in- 
tention has been only to furnish a 
comparatively simple way for attacking 
these problems, to assist the investigator 
of specific cases. 

It is obvious from the above discus- 
sion that there must be close cooperation 
between airplane and engine manufac- 
mrer and the airline operator if com- 

ecnnoiuically sound basis. 


O 


A practical example 

A sample calculation of operation 
cost, transportation cost and factor, 
showing the influence of range, for a 
typical airplane equipped with an en- 
gine of 420 hp. follows. The weight 
empty is 2.500 lb., its gross weight 
4,500 lb., and its cruising speed 140 
m.p.h. The weight of pilot is 170 lb„ 
that of the lubricating oil 90 lb., and 
the weight 01 miscellaneous equipment 
is 120 lb. The useful load (as stipu- 
lated in this study) is therefore 1.620 
lb., which includes actual available 
payload and fuel load at take-off. The 
transportation factor 


If we assume for this plane a sales 
price of $16,000. or a basic sales price 
of $38.10 per rated lip., the operating 

6°645 P cents. From Fig. 2 the transpor- 
tation cost per passenger-mile is found 
by multiplying the values of ordinate of 

by 0.6645. This gives the following 
results : range 300 miles — transportation 


A German light plane engine 



A N inverted four-cylinder, in-line, ventional as a crankshaft of new design 
, air-cooled engine for light airplanes patented by Dr. Albert Hirth is em- 
has been designed and built by Mr. Hell- ployed. The combination of all factors is 
muth Hirth. one of the o' ' ' " ' : * ' 

Germany. The engine « 
at 65 hp. at 2,100 
r.p.m., is similar in 
appearance to well- 
known British and 
American engines of 
the same type, but 
involves a number of 
interesting and novel 
features. Smooth- 
ness of operation is 
gained by a full use 
of special ball and 
roller bearings, and 
by special intake 
manifolding to in- 
sure uniform distri- 
bution of fuel to 
all cylinders. The 
firing order and valve 



Selling 
the business plane 


By Douglas W. Clephane 


A S BUSINESS strikes the up- 
grade there will be an inten- 
sive effort on the part of all 
■ airplane manufacturers, and 
dealers and distributors, to reach the 
large potential market for planes among 
non-aeronautical corporations. Over 300 
planes have already gone to such buyers, 
but the amount of business expected has 
failed to develop, not only because of the 
general business depression, but because 
the industry as a whole has not been 
able to sell the fact that ownership of an 
airplane by a large company will re- 
sult in a very definite time and money 
saving, a tremendous increase in pres- 
tige, and an indirect advertising and 
publicity value. 

The coming months offer a more 
promising opportunity for well-directed 
sales efforts in this direction, for during 
the last year executives of the largest 
companies, from the president on down, 
have been out in the field more than 
ever before, and are ripe to consider 
any proposal that will permit more fre- 
quent field contracts over a wider area. 

Before summarizing the experience of 
the writer in hundreds of contacts with 
corporation executives in selling pri- 
vately owned airplane transportation, a 
breakdown of an incomplete list of 300 
companies who have purchased their 

Despite the inadequacy of available in- 


The present depression is forcing execu- 
tives in all branches of business to a reali- 
zation of the need for closer contact in 
their fields of activity. This can be accom- 
plished most efficiently by airplane. In 
the accompanying article the author dis- 
cusses this and other phases of the business 
market and analyzes some three hundred 
sales of airplanes made to business men. 


formation, the percentages on page S90 
show the fields in which the corporation 
owned airplane has proven of greatest 
value, and the type of companies that 
own the largest number of planes. 

The oil companies have purchased by 
far the largest number of planes when 
classified by industries, and only a 
small proportion of them are used di- 
rectly in promoting the sale of aviation 
gasoline. The airplane has afforded 
greatest usefulness in making surveys, 
transporting crews and replacement 
parts, and general transportation serv- 
ice. Next in volume come lumber, 
paper, mining, power and other com- 
panies engaged in making raw materials 
marketable, and requiring surveys of 
territory hard to reach by ground 
transportation. 

Probably the greatest potential mar- 
ket for planes is among the thousands 
of companies that do a large volume of 


business in small 
units requiring thou- 
sands of retail out- 
lets, tremendous ex- 
penditures to keep 
the name of the 
product before the 
close 
both 
supply 
distributing 
organization. This 
classification includes companies making 
and selling food products, cigarettes, 
chewing gum, medical and drug sup- 
plies, polish, office supplies, paint, cloth- 
ing, and other such products. This 
field has absorbed about a tenth of the 
present planes now being used purely 
for business, and is one in which the 
airplane has proven of greatest value. 

Organizations producing expensive 
machinery, or having need of frequent 
personal contact with, and service work 
by, highly paid specialists, have found 
the privately owned airplane many times 
an essential instrument. Huge organ- 
izations such as General Electric and 
American Telephone and Telegraph 
have purchased their quota of planes 
both for experimental purposes, and for 
general executive transportation use. A 
few chain stores with their thousands of 
units in all parts of the country have 
experimented with the use of airplanes, 
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but the use there has not been as wide- 
spread or as successful as would be ex- 

Quite a number of newspapers now 
own their own planes, and many more 
are experimenting with air delivery of 
papers to nearby towns in chartered 
planes. A few publishing firms have 
found the ownership of their own plane 
a profitable investment, but the number 
of large organizations of this character 
is quite limited. A few banks, invest- 
ment houses, and insurance companies 
have purchased their own planes, for use 
in transporting money and securities, 
sales work, and contacts with important 
clients, but the trips arc usually not 
over a long enough distance to show a 
great saving in time, and it is expected 
that regular service will be established 
by the airlines for transportation of 
money and securities. 

Another of the largest potential fields 
for business sales is professional men. 
such as lawyers, doctors, writers, archi- 
tects, and capitalists who have to make 
frequent long business trips. 

Future purchasers 

A detailed survey of future sales of 
planes for business use leads to the 
forecast that corporations in the above 
listed fields will purchase nearly all the 
airplanes bought for private use in the 
next few years. Airplane manufactur- 
ers, dealers and distributors have made 
little attempt at a detailed market 
analysis of the possibilities of sales for 
business use, and the mapping out of a 
detailed sales program to reach each 
type of business, such as would have 
been employed in any other industry. 

Having determined through past ex- 
perience where our market lies, to some 
extent at least, the next problem is now 
to reach it. Each of the twelve listed 
fields will require a different type ot 
approach, and different data. Lists can 
be made up from trade directories, and 
many other sources, or compiled by list 
houses, of the largest companies in each 
field. In general, the larger corpora- 
tions are the best prospects, although 
care must be taken not to overlook the 
smaller, and sometimes more progres- 
sive organizations. 

One of the most 
interesting things to 
note in selling busi- 
ness transportation, 

is the fact that exec- 
utives of practically 
all the large corpo- 
rations will answer 
any personal letter 
concerning the pur- 
chase of a plane. 

They are somewhat 
flattered to be 
gled out for such a 
communication, they 
jump at the chance 
to obtain accurate 
information, 


often will go into detail by mail con- 
cerning their transportation problems 
and what they would like to know. 

Planned procedure 

Having determined who the indivi- 
dual prospects are, preparations must be 
made to approach each one of them 
in a manner to bring results. In the 
past many salesmen have attempted to 
sell airplanes as they would a filing 
cabinet, going in without knowledge of 
the proper parties to see, with no in- 
formation as to the activities of the 
company, or how it might employ a 
plane. Too many times when some of- 
ficial declared he was not interested, 
the matter ended there. Facts concern- 
ing past corporation sales prove that it 
takes an average of eighteen months 
from the time the matter of a plane 
purchase is first brought up to the 
actual signing of an order. Many sales 
have been made after constant contact 
over a period of from three to five 
years, but with a product selling for 
from $4,000 to $50,000 a comparatively 
large sales expenditure is warranted. 

Having decided that a certain com- 
pany could use a plane, the sales office 
should map out a definite plan of pro- 
cedure for each individual prospect. 
The first step is to find out who within 
the organization is interested in avia- 
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tion. Possibly this party will be the 
assistant sales manager, assistant to the 
vice-president, the son of some official, 
or a minor executive, who has no au- 
thority to make an actual purchase. 
When such a person is found, he will 
often work as hard as the salesman 
himself to bring about the purchase. 
From him, detailed information can be 
obtained as to who has the authority to 
recommend the purchase, information as 
to who travels, where and how much, 
and general data as to the internal 
organization of the company, and the 
objections of various executives to fly- 
ing. This is an essential part of any 
sale, and seldom should any important 
official be approached until this informa- 
tion is obtained. 

Corporation executives tell us that, 
while they have been approached many 
times to buy a plane, it is almost im- 
possible to obtain any accurate unbiased 
understandable information concerning 
its usefulness in business. The average 
man wants to know if flying is safe, 
whether his insurance would be paid 
if he were killed or injured in an air- 
plane accident, how much it costs to 
operate a plane, whether lie could land 
at his summer home, why some planes 
have one engine and others three, how 
long it would take him to contact his 
branch offices in ten cities with an air- 
plane at his disposal, and how other 
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companies with an organization similar 
to his use their planes. 

The salesman should devote his en- 
tire efforts in the 6rst calls on a pros- 
pect to selling him on the idea that he 
can use a plane, and leave comparisons 
between different makes and types till 
later. He should be prepared with 
charts showing comparative railroad 
and airplane time between principal 
points, written tabulated data on cost 
of operation, detailed data on how other 
corporations are using their planes with 
statements of their value from high 
officials, all available information con- 
cerning the safety of flying, data on 
the effect of flying on personal insur- 
ance, good interior and exterior photo- 
graphs preferably showing prominent 
business men with their planes, and 
lastly should be prepared with a plan 
of operation for the particular prospect. 
The sales office should immediately 
follow the salesman’s visit with a letter 
thanking the executive for the inter- 
view, and taking up points in which the 
prospect is interested. 

Seldom can a comporation sale be 
effected by selling one man. Usually 
the president, vice-president, sales and 
advertising managers, the entire board 
of directors, and in general all those 
who might use a plane have to be con- 
vinced of its value and safety before an 
order is placed. Few corporations will 
demand that an employe fly if he is 
disinclined to do so or if his family 
raises strong objections. The salesman 
should be careful not to try to do too 
much in a single call, realizing that 
from five to ten personal contacts with 
each executive will be required before 
they will even give serious consideration 
to such a purchase. 

An advertised product 

Advertising plays an important part 
in the corporation sale. While few 
direct inquiries may be received as a 
result, the executive will believe more 
in the safety and usfulness of a plane 
whose name he constantly sees, than one 
made by a company that relies almost 

writer has been able to trace three sales 
of expensive planes in a three-month 
period directly to trade paper and busi- 
ness magazine advertising. 

It must be remembered that the 
danger of flying will usually be the 
executive's greatest objection to the 
purchase of a plane. Often this will 
not be expressed, but the salesman must 
always tactfully present all available in- 
formation on the safety of flying. The 
families of executives often furnish the 
stumbling block to the consummation of 
a sale, but this is another sales resist- 
ance that will seldom be expressed. 
Every effort should be made to con- 
vince the wives and families of execu- 
tives that flying is safe, and they should 
be included in the demonstrations. 

Many a sale has been lost through 


not using proper technique in giving 
demonstrations. The plane should al- 
ways be freshly cleaned both inside and 
out, it should be warmed up waiting 
for the arrival of the prospect at the 
airport, and only the most conserva- 
tive flying should be done during such 
a demonstration. Many pilots attempt 
to show the stunting qualities of their 
machine, but this will only increase the 
fear resistance of the prospect unless 
he has had a great deal of experience 
in flying. A warm day should be se- 
lected if possible, and the prospect will 
always remember a trip over his home 
or factory. The most practical demon- 
stration is to take the prospect on one 
of his regular business trips. This costs 
money, and many dealers will not do it 
until the prospect has definitely stated 
that he is ready to buy, but it is well 
worth while. Often the younger contact 
man within the organization itself, will 
tip the salesman off when the president 
has a rush trip, or has an urgent ship- 

has seen four sales closed as a direct 
result of the salesman taking the ex- 
ecutive on a trip lasting from four to 



that he doubted if he was really in- 
terested. During such a trip, the pros- 
pect has an opportunity to see for him- 
self the prestige which arrival in a plane 
gives him, he can compare the saving 
in time and, most important, he will be 
in a frame of mind sometime during the 
trip for a serious discussion of the 
plane's possibilities for his own organ- 
ization. Such an opportunity can seldom 

Every other industry has learned that 
it is the poorest sort of salesmanship 
to knock a competitor’s product, but we 
still have much of this. If the salesman 
says his competitor's plane is unsafe, or 


points out instances where planes 
cracked up due to faulty construction 
or design, he is doing the best thing 
in the world to kill any sale. The 
prospect will feel that if there are planes 
that are so dangerous, he would rather 
wait until airplane design in general has 
reached the point where all planes are 
safe. 

Making the executive choose 

We hear on every side that a pilot 
usually has the final say in the selection 
of a plane, and that a commission is 
often necessary to outside parties to 
bring about the final order. This has 
unfortunately been true, but is largely 
the result of too technical a discussion 
with the executive, and of not getting 

himself. The writer has found that 
when the above outlined procedure is 
followed, the prospect usually feels that 
he is a capable judge, and while he 
may ask outside advice he will reserve 
final decision for himself and asso- 

There are many aids to office contact 
work which are generally employed in 
other types of sales work, but which 
the aviation industry has not as yet 
used. It would be well worth while to 
equip the corporation salesman with a 

chine, with specially prepared films to 
make a graphic presentation of con- 
struction features, safety information, 
comparative charts, use of planes in 
business, transportation of merchandise, 
and other points which can only be 
brought out inadequately in a discus- 
sion. Copies of articles, addresses, or 
letters from companies using planes, 
will be read with great interest by the 
average executive. Reprints of adver- 
tisements can be mailed with advantage, 
and lastly the salesman, whether con- 
nected with the factory or a dealer, 

showing photographs, and giving accu- 
rate data for reference on any point 
which the prospect may bring up. 

Last year all executives were engaged 
in closer contact with all parts of their 
organization and sales outlets, and have 

executive from the home office. Lack 
of time is usually the excuse given for 
not doing more of this work. Corpo- 
rations are ready to be shown how the 
airplane can aid them in getting busi- 
ness, prestige, in delivering rush ship- 
ments, and general transportation, but 
the ground must be prepared first, and 
definite facts must be assembled, and 
the field men given proper material to 

this market. The manufacturer or dis- 
tributor who goes after this market with 
intelligent sales analysis, proper sales 
promotion, and a judicious expenditure 
of money for direct results, should not 
have to complain of future business. 
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Revision of load factors and suppression of vibrations claim attention 


Structural problems 



T HE Cleveland sessions of the 
Society of Automotive Engi- 
neers provided for only two 
papers on other than power 
plant subjects. Those two, however, 
proved to be so exhaustive and so 
packed with illustrations and demanded 


hough tl 


leeting continued until m 


the audience wis 
The first cot 
Stephen J. Zand 
ment Company w 
titled "A Study ot mrp 
ment Board Vibration, 
the record of Mr. Zand’ 


Pioneer Instru- 


:spon 


id Instru- 
It presented 
work in devel- 
oping an instrument for measuring the 
vibration of any point in an airplane 
structure and his subsequent application 
of that instrument to an analysis of the 
vibrations of many points in a great 
number of airplanes, especially of the 
instrument boards, — the paper being 
based on a total of 216 such experiments. 

Mr. Zand pointed out, what surely is 
not generally realized, that a very small 


and the S. A. E. 


may lead it to give totally false indica- 
tions when mounted on a vibrating 
board. Nothing could be simpler, for 
instance, than the familiar bank indi- 
cator, consisting of a steel ball rolling 
in a curved tube filled with liquid, but 
when a group of such instruments of 
slightly varying forms were mounted on 
a board that was being vibrated with 
an amplitude of only 0.02-in. their read- 
ings fluctuated widely. Some of them 
continued to tell the truth, but others, on 
which the ball had too much or too little 
clearance in the tube, indicated angles 
of bank varying from the truth by as 
much as 10 deg. Similarly, when alti- 
meters, the working parts of which had 
not been exactly balanced, were mounted 
on a similar vibrating stand, the needle 
fluttered so wildly as to be completely 
unreadable. 


Instrument board vibrations 

Mr. Zand pointed out that most vibra- 
tory troubles start from the engine, 
that the greatest care must be taken to 
avoid resonance of the natural periods 
of important parts of the structure and 
the periods forced by engine rotation, 
and that the engine mount and airplane 
structure should provide for the largest 
possible amount of damping. Flexible 
engine mounts, such as those incorporat- 
ing rubber, serve the dual purpose of 
damping the vibrations and lengthening 
the natural periods so that resonance 
will appear at speeds below the normal 
speed of engine operation. The author 
had found, however, a marked differ- 
ence of opinion on the usefulness of 
flexible mounts, the industry being about 
equally divided between those who 
thought that vibration could be reduced 
by making mounts more rigid and those 
who wanted to make them less rigid for 
the same purpose. Although vibration 
trouble ordinarily starts at the engine, 


the engine is by no means wholly re- 
sponsible. Installation is a controlling 

The vibrograph developed by Mr. 
Zand and his associates has the gen- 
eral appearance and size of an altimeter 
and consists essentially of a free pendu- 
lum, the motions of which are optically 
recorded on moving picture film. 

Trials on airplanes showed that in 
practically all cases the vibration of 

fore-and-aft motion. In very few in- 
stances was the lateral motion of the 
board large enough to be taken seriously 
into account. It was discovered, also, 
confirming the expectation that the en- 
gine would be found the controlling 

of the instrument board was in prac- 
tically all cases equal to the frequency 
of the engine rotation. Thus at 1,800 
r.p.m. there would be 30 vibrations a 
second. The frequency was imposed 
entirely by engine speed, the natural 
period of the board having nothing to 
do with it. There was exception to this, 
however, when the vibration was meas- 
ured at a point very remote from the 

pit of a large plane being found to 
remain perfectly constant at 25 per sec. 

As might have been expected, air- 
planes varied greatly in roughness, or 
in amplitude of vibration. Mr. Zand 
considered any amplitude up to 0.01-in. 
satisfactorily smooth, and that standard 
was attained by about half of the ma- 
chines tested. 

The amplitude of vibration of course 
varies widely with engine speed, as 
shown in the curves reproduced here- 
with. If the range of tests be suffi- 
ciently extended there are of course two 
maxima at speeds corresponding to the 
primary and secondary harmonics, re- 
spectively, the latter being at one-half 
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the r.p.m. of the former. In most cases 
the maximum amplitude does not exceed 
twice the minimum, but occasionally, 
when there is genuine resonance be- 
tween the natural periods of several 
parts of the structure the ratio may run 
much higher than that. In one case 
(the curve is reproduced herewith), the 
vibration was so bad at 1,500 r.p.m. that 
the pilot was unwilling to fly the plane 
at that engine speed even long enough 
to make a measurement. Extension of 
the curve through the points taken just 
above and just below critical speed, 
however, suggested that the amplitude of 
motion of the instrument board would 
have been at least 0.03-in. Vibration 
amplitudes above 0.02-in. were classified 
by Mr. Zand as “extremely rough," 
causing headaches to the passengers and 
making the pointers of even well-bal- 
anced instruments oscillate j in. or 

Another interesting series of experi- 
ments showed, quite surprisingly, that 
the vibration characteristics improve 
with age up to a certain point. In one 
case a brand-new machine showed a 
maximum amplitude 20 per cent larger 
than that of one of the same type after 
50 hours service. In another case there 
was an almost identical difference be- 
tween the curves for a new machine 
and for the same plane after 380 hours 
of flying. 

As the result of these experiments the 
author announced the determination of 
his company to avoid any natural pe- 
riod or any natural frequency as be- 
tween 1,000 and 2,000 per min. in all 
instruments designed in future. 

In the course of the discussion, Mr. 
Doe. of Eastern Air Transport recom- 
mended suspension of instrument boards 
between rubber shock cords in tension. 
Not only had his company found that 




an admirable means of reducing instru- 
ment troubles due to vibration, he said, 

so mounted have sometimes been un- 
damaged when hardly anything else 
was left of the plane. 

Load factors rationalized 

Prof. Joseph S. Newell of the Massa- 
chusetts Institute of Technology dis- 
cussed the much-vexed subject of ra- 
tionalized load factors. The desirabil- 
ity of getting back to fundamentals in 
load factor specifications and of estab- 
lishing some degree of consistency 
among the requirements for the vari- 
ous parts of an airplane was a major 
item of interest in the discussion be- 
tween the Department of Commerce and 
the representatives of the industry in 
Washington in July [see Aviation for 
September, page 537], but no attempt 
to go into detail was made at that time. 
Professor Newell came forward at 
Cleveland with suggestions for definite 
formulas, for putting the load factors 
in terms of those elements of airplane 
design which he considered actually to 
control the magnitude of the largest 
loads falling on the structure. 

He first reminded his audience that 
it is quite impossible to build an air- 
plane to stand the largest loads that 
can be imposed by the most violent 
imaginable use of the controls, unless 
at the same time the machine be made 
unsatisfactory in maneuverability. There 
is plenty of evidence to show that a 
small plane can be pulled up from a 
dive to the angle of maximum lift with 
such rapidity that the load factor will 
be only about ten per cent below the 
theoretical maximum figure. For typi- 
cal pursuit planes pulled up abruptly 
from a vertical dive that would cor- 
respond to a load on the wings of about 
25 times the weight of the machine. On 
the other hand, an absolute maximum is 
imposed by the physical limitations of 
the pilot. So far as there is evidence 
on the point it appears that the human 
body cannot stand a load factor much, 
if any, in excess of ten without danger 
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of serious injury. Allowing a true 
factor of safety of one and a half, pur- 
suit planes need not then be designed 
for a load factory of more than about 

It is clear, the author pointed out, 
that wing loads tend to increase with 
increasing maximum speed of flight and 
also with decreasing wing loading, 
whether the loads be due to maneuver- 
ing or those due to flying through bumpy 

When it is maneuverability that is 
under consideration the power of the 
control is of course a factor, determin- 
ing whether or not the pilot is able or 
likely to pull out of a dive very sud- 
denly. As a measure of control Pro- 
fessor Newell accepts the familiar con- 
trol constant, or ratio of the horizontal 
tail surface area to the wing area multi- 
plied by the ratio of the distance be- 
tween the center of gravity of the air- 
plane and the tail surfaces to the wing 



Professor Newell then recommended 
a value of 3.5 KR’ for the load factor in 
commercial planes, or 4.5 KR’ in mili- 
tary types, K being the control constant 
and R the speed range ratio, and showed 
that in most cases the formula would give 
load factors within ten per cent of those 
now required by the Department of Com- 
merce rule. Of course that in itself, 
while an interesting fact, is not a con- 
clusive argument in favor of any for- 
mula, for the search for a new method 
of specifying load factors is naturally 
based on the assumption that the pres- 
ent method is not as good as it might 
be and is not in all cases correct. If a 
new method and the present one agreed 
throughout in their results there would 
be no reason for making a change at 
all. 

The author next turned to the much 
more troublesome question of rear spar 
loads, as determined by the so-called 
"low angle load factors.” He demon- 
strated that if the machine be pulled 
up abruptly from a dive at terminal 
speed, the load on the rear spars as well 
as that on the front ones increases 
steadily with increasing angle of attack 
until the angle of minimum lift is 
reached. The specifying of rear spar 
loading in terms of a particular low 
angle of attack can be justified only on 
the assumption that in flattening out 
from a dive the first 4 or 5 deg. of 
change of angle of attack will be ac- 
complished without appreciable loss of 
speed, while thereafter the flatten- 
ing out will be so gradual that the 
speed will fall off rapidly enough to pre- 
vent further increase in rear spar load- 
ing. The assumption seems reasonable, 
although as yet there are few experi- 
mental data to support it or to contra- 
dict it. 

The paper included no direct formula 
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for specifying the low-angle load factor, 
but it contained a suggestion that an 
instantaneous pull-up from the diving 
attitude to the angle of attack at which 
the lift coefficient has one-quarter of 
its maximum value should be assumed 
in all cases. This would give the 
formula 

Load factor = i ^ 

where V<j is highest speed of dive that 
would ever have to be reckoned with. 
In the case of pursuit machines, with 
which long vertical dives are made, the 
terminal speed may rise to six times the 
minimum speed, giving a low-angle load 
factor of nine. Professor Newell sug- 
gested that for commercial types the 
maximum reasonable diving speed should 
be determined and posted on the instru- 
ment board, with the warning that it 
must never be exceeded, the low-angle 
factor then being calculated on that 
basis. There are of course some com- 
mercial objections to such a practice, 
for experience shows that any mention 
of a machine's structural limitations, or 
any suggestion of the desirability of any 
measure of discretion in its use, imme- 
diately arouses in the pilot’s mind a 
suspicion that the machine must be 
structurally weak in order to require 
such warnings. 

Tail loads 

The paper contained no comment on 
load specifications for fuselage, landing 
gear, rudder, or aileron, but stabilizer 
and elevator did come in for attention. 
There are two recognized formulas for 
determining the tail load when pulling 
up from a dive. That of R. V. Rhode 
of the N.A.C.A. reads: 

Load = [.00544 JsiV,’ 

while another developed by Lieutenants 
Fahrney and Gilbert, while studying 
under the supervision of Professor 
Newell, runs: 

Load = F, + .00202 S t V,’ 
where Sc is the area of the elevator 
and Si that of the entire horizontal tail 
surface C the wing chord, h the distance 
from the center of gravity to the center 
of pressure of the tail surfaces. Vi the 
diving speed from which the sudden 
pull-up is made, and F, the down-load 
on the tail for equilibrium in a steady 
dive at speed V,i. The Fahrney and 
Gilbert formula is based on the load 
carried by the tail in a straight dive, 
with the pull-up load imposed on the 
elevators superposed on it, the elevators 
being considered as a flat plate with an 
angle of 25 degrees for determining the 
additional increment of load. 

In practically all cases these two for- 
mulas show good agreement, and for 
typical pursuit machines they give a 
total tail load about equal to the tail 
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load in a terminal dive at limiting veloc- 
ity without allowance for pull-up, the 
condition which British designers are 
required to meet. 

Inverted flight conditions were ex- 
pressly eliminated from consideration 
in the paper for lack of experimental 
data. Professor Newell urged the de- 


sirability of more study on the effect 
of suddenly pushing the stick forward 
and on loads in outside loops and simi- 
lar maneuvers. He thought it very 
likely that two inverted conditions would 
ultimately be required, corresponding 
to the low-angle and high-angle condi- 
tions for normal flight. 


Catapulting on a 


large scale 




catapult operates by 
a cable wound around Catapuiiin* a 7 
a drum which runs run. b*i°w:^ 
forward under the Solo the llrunl 
airplane to a pulley 
anchored well out on 
the runway and re- 
turned and attached to the nose of the 
plane by a special hook. Motive power 
for the drum is provided by two com- 
pressed air engines, which together de- 
velop 4,000 lip. Air for driving the 
motors is stored in compressed air cylin- 
ders at 400 lb. per sq.in. pressure. When 
ready to operate the engines on the air- 


plane are run up to flying speed and the 
compressed air turned into the catapult. 
In the tests the plane attained a speed 
of 60 m.p.h. in 100 ft. in three seconds, 
at which point it took off in normal 
flight. As shown in the photograph, 
during catapulting the tail is supported 
in flying position on a special carriage. 
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to hurdle in one jump the gap between 
the design of an amphibion of S tons 
gross weight, and one of 17 tons. An 
order was placed with the Sikorsky Air- 
craft Corporation, however, for the first 
two machines of this displacement, the 
first of which has been successfully test 
flown, and is now ready for delivery. 
Neither of the boats is intended for 
trans-atlantic service, but they will be 
commissioned on the 1300-mile over- 
water route between North and South 
America where their performance will 
be closely studied with a view toward 
the development of equipment for the 
longer trans-oceanic flights. Both pur- 
chasers and designers showed some bold- 
ness in attacking the problem of the 
financing and building of airplanes on 
such a scale at the present time. 

General specifications 

The Sikorsky S-40 is a high-wing 
monoplane amphibion of the same gen- 
eral type as the well known S-41, 
which is characterized by the carrying 
of the tail surfaces on a pair of out- 
riggers. Four Pratt and Whitney 
direct-drive Hornet engines of 575 hp. 
each mounted as tractors in nacelles 
hung below and forward of the leading 
edge of the wing furnish the power. A 
single vee-bottom hull containing all ac- 
commodations for passengers and crew is 
supported below the wing, and a pair of 
outboard wing floats lend stability on 


the water. Fully retracting landing 
wheels and tail wheel have been pro- 
vided, but the machine may be flown 
as a flying boat with considerable im- 
provement in performance, and with 
some 1800 lb. of additional payload avail- 
able. The general arrangement of the 
machine and its overall dimensions are 
shown in the three-view drawing. 
Rigged as an amphibion, the expected 
net weight empty is 21,500 lb. which, 
with a designed gross loading of 34,000 
lb., allows some 12,500 lb. for useful 
load. On the basis of the gross weight, 
the wing loading is then 18.2 lb. per 
sq.ft, and the power loading 14.8 lb. 
per hp. With accommodations for 24 
passengers the S-40 is expected to have 
a range of approximately 950 miles, and 
with the maximum load of 40 pas- 
sengers, a useful range of about 500 
miles. On test flights with full load 
the machine has attained a high speed 
of better than 130 m.p.h., cruises at 110 
to 115 m.p.h., and lands at approximately 
65 m.p.h. A rate of climb of 712 ft. 
per min. was obtained, and an absolute 
ceiling of 13,500 ft. is predicted. A 
ceiling of 6,500 ft. has been reached with 
full load on three engines, and level 
flight at 2,000 ft. has been maintained on 
two engines with a gross loading of 
29,000 ib. With 34,000 lb. gross the 
plane attained an altitude of 5,250 ft. 
in 10 min. Engineering tests on the S- 


load v 


rily completed 


Hull and wing floats 

In the preliminary work of hull de- 
sign for the S-40 (which dates back to 
April, 1929) twelve models of varying 
shapes were exhaustively tested for 
aerodynamic and water-running char- 
acteristics. Part of this work was car- 
ried out in the Washington Navy Yard 
towing basin, but the greater part was 
done in the Housatonic River by towing 
models alongside a motor boat (Page 
288, Aviation, May, 1931). In the ac- 
cepted design the vee bottom has two 
steps, one located approximately at the 
mid-point of the 58-ft. hull, and the after 
step about 10 ft. from the stern post. 
The portion of the bottom just ahead 
of the after step has been given a de- 
cided throw-down, and the keel line aft 
of the rear step slopes sharply upward 
to give adequate water clearance when 
the machine is running on the step. 
The side plating is vertical, and per- 
fectly flat from chines to gunwales. The 
decking over the cabins is well rounded 
from gunwale to gunwale, and is prac- 
tically level along the top longitudinal 
chord for the greater part of its length. 
It is rounded down over the cockpits, 
and tapers down to the stern post in a 
turtle-deck aft of the rear step bulk- 
head. A short section forward of the 
cockpit is carried well below the main 
deck level to permit adequate pilot 
vision forward. The gross submerged 
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Wings and tail surfaces 

The monoplane wing of the S-40 is 
made up of a center-section with a span 
of 44 ft. fastened directly to the hull, 


displacement of the hull is 109 tons. 

The construction is all-metal, incor- 
porating extruded duralumin shapes and 
Alclad sheets, assembled with dural 
rivets. The principal structural mem- 
ber of the hull is a deep girder type 
keel to which the built-up ' transverse 
frames are attached at relatively short 
intervals. Light stringers spaced on 
short centers interconnect the trans- 
verse frames. Six plate-type bulkheads, 
each equipped with a watertight door, 
divide the hull into seven water-tight 
compartments, any two of which may be 
completely flooded and the plane remain 
afloat. At the point where the rear 
wing trussing transfers its load to the 
hull a skeleton type bulkhead has been 
substituted. The framing at this point 
is made up of heavy round dural tubing 
assembled by means of special fittings. 
It will be surrounded by a light, 
non-watertight partition. The construc- 
tion is shoton in one of the accompany- 
ing illustrations. Gunwales are deep 
duralumin channels mounted with 
flanges upward, and with webs drilled 
out for lightness. The hull plating is 
rlvetted directly to the transverse fram- 
ing, and is reinforced longitudinally by 
angle stringers. All scams were sealed 
with fabric and marine glue during 
assembly. 

Three generous sized hatchways give 
access to the interior of the hull. The 
after hatch is designed to be the main 
entrance, and is located so that pas- 
sengers may embark either from a ten- 
der. or from the ground. The cover 
swings outward and downward to form 
a short series of steps for the conven- 
ience of the passengers. The other two 


hatchways are for 
emergency use, or 
for the loading of 
unusually bulky 
cargo. Four circu- 
lar ports, and eight 
rectangular windows 
are provided in each 
side. The latter are 
large enough for 
emergency exit pur- 
poses. They are 
closed with non- 
shattcrablc plate 
glasx in frames so 
arranged that they 

ward from the bot- 

lation. Extra rein- 
forcement has been tul J , g “ f 1 

included around the dtl 

window openings in 
the hull plating to 
reduce the possibility 
of windows being wedged shut in the 
event of a crash. 

Incorporated in the hull structure are 
several interesting and novel features. 
A rectangular conduit housing the en- 
gine control cables and pulleys is located 
over the cockpit and cabins outside the 
hull proper. This arrangement permits 
easy access to the controls without dis- 
turbing the hull structure or cabin lin- 
ings. A short distance aft of the end 
of the conduit, and just forward of the 
after hatchway, an engine mounting ring 
is built into the cabin roof structure. 
Normally a circular cover preserves the 
continuity of the deck line, but in cases 
where a spare engine is required at some 


outlying repair station, the cover may 
be removed, and the engine bolted down 
to the mounting ring in the deck. This 
construction affords a very convenient 
way of transporting such spare equip- 
ment in emergencies without sacrificing 
cabin room, or without the need for 
complicated handling arrangements to 
lower an engine into the hull. 

Retractable landing lights are set in 
the side plating of the hull ahead of the 
cockpit, and a small hatch in the for- 
ward decking gives access to the anchor 
which can be drawn up into the hawse 
pipe conveniently by one man using a 
small winch. A bumper of the usual 
Sikorsky type is fitted at the bow. 

The wing floats are of the same gen- 
eral construction as the main hull, being 
made up of duralumin framing members 
covered with Alclad sheet. They are 
also of the vee-bottom type, with a single 
step. The most interesting feature is 
the incorporation of a 246-gal. gasoline 
tank in each. The tanks have the same 
width and cross-section as the deck of 
the float, and the centra] portion of the 
decks between the points of attachment 
of the supporting strut fittings is 
recessed to form a sort of saddle into 
which the tanks fit to complete the deck 
lines both laterally, and fore and aft. 
Since the tanks are not integral with 
the floats there is little likelihood of loss 
or contamination of gasoline due to 
damage when taking off or landing. 
The floats are carried on streamlined 
horizontal struts which extend outward 
from the hull, and form a portion of the 
wing truss system. A typical outboard 
fitting is shown in an accompanying 
sketch. The submerged displacement of 
each float is 7,250 lb., and their effective 
righting factor is 4.2 with full load. 




carrying the tail outriggers and the four 
engine nacelles, and two tip sections, 
each 34 ft. 11 in. long, making the over- 
all wing span 114 ft. The framing is 
built up of extruded duralumin sections, 
and formed dural sheet with a certain 
amount of steel plates at various fittings. 
The entire structure is fabric-covered 
with the exception of a metal skinned 
portion of the center section over the 
engine nacelles. 

The wings are of the conventional 
two-spar type. The front and rear 
beams are of a deep girder truss con- 
struction made up of extruded channel 
flanges and formed sheet channels, con- 
nected by gusset plates. Drag struts of 


The latter differ materially in con- 
struction from the usual Sikorsky fabric- 
covered lattice type. They consist of 
duralumin box girders built up with plate 
webs and zee bar flanges. Numerous 
longitudinal and transverse angles arc 
rivetted to the inside surfaces of the 
web sheet to secure stiffness. In order 
to make this type of construction feasible, 
each boom was made up in symmetrical 
halves and assembled by placing them 
together and rivetting up the outside 
legs of the top and bottom flange zee 
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and pumps are located outside the hull 
and are operated by remote control. It 
is thus impossible for gasoline fumes 
to enter the cabins and cause discom- 
fort to the passengers. This feature 
makes possible also the permitting of 
smoking in the cabins without danger of 
fire. Electrically driven pumps, located 
at the float tanks, raise the fuel to tile 
wing tanks as required. A hand pump 
is provided for use in case of failure 
of the electric pumps. The float tanks 
are provided with self-closing dump 
valves, so that their fuel load may be 
jettisoned wholly, or in part, in case of 
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relatively 

The two main wheels 
are of wire spoke 
construction and 
carry hydraulically- 
operated brakes 
similar in design to 
those used on the 
S-38. Due to the 
high pressures re- 

brakes of this size, 
a servo system has been introduced 
whereby the hydraulic brake system is 
actuated by compressed air which, in 
turn, is controlled by valves at the brake 
pedals. The elements of the braking 
system are shown in one of the ac- 
companying figures. 

As in other Sikorsky models, the main 
wheels are retracted clear of the water 
but remain in the airstream. Each is 
fitted with a combination Sikorsky oleo 
and retraction strut. The oil required 
for operating the struts is supplied from 
a storage tank through an engine- 
driven gear pump. A hand-operated 
pump is available in the cockpit for 
emergency use. One minute is re- 
quired to fully retract the undercarriage 
by hand. The tail wheel is also retract- 
able, and operates in conjunction with 
the main wheels. A reminder of the 
great size of the S-40 is given by the 
fact that the tail-wheel employed is a 
standard landing wheel for the S-38. 
The main landing wheels of the S-40 are 
equipped with 58xl4-in. tires. Each 
wheel and tire alone weigh 600 lb. 

Accommodations 

The arrangement of the pilot’s cock- 
pit is quite conventional. Space is pro- 
vided for radio equipment and an op- 
erator, as well as a mechanic. The two 
pilots sit side by side with complete 
dual controls. A full set of naviga- 
tional instruments is available for both. 
A passageway between the two seats 
gives access to the anchor compart- 
ment. A throttle control 
of unique and ingenious 
design which is shown in 
one of the accompanying 
photographs is suspended 
from the cockpit roof 
between the two pilots. 

With this arrangement 
either may, with one hand, 
control ail the engines 
singly or together, 
any combination 
may choose, 
lower handles 
nected to the outboard 
gine, the 

to the inboard engine, 
by grasping the 
of split handles 
center, all four may be 
throttled simultaneously. 

An adjustment, not shown 
in the picture, makes 
possible to synchronize the 
throttle setting of 


all engines while the plane is in flight. 

One of the most important problems 
from the standpoint of passenger com- 
fort is reduction of noise, for which 
purpose the entire cabin is being lined 
with a thick blanket of insulating ma- 
terial between the outer shell and the 
inner panelling. Observers on board 
the plane during its trial flights re- 
ported that, even without any insula- 
tion in the cabin wall, the internal noise 
was greatly below the level of that in 
the average transport airplane and that 



The throttle control In the cockpit. 
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very little vibration was experienced. 
Because it is believed that a certain 
amount of vibration enters a hull from 
outboard propellers, special reinforce- 
ment has been provideo in the skin of 
the hull in the section which lies in 
and adjacent to the plane of rotation 
of the propellers. Other factors which 
are planned to lessen objectionable vibra- 
tions in the cabin are the relatively re- 
mote location of the power plants, and 
the vibration-absorbing capacity of the 
relatively large mass of the structure. 
A well-equipped galley, including elec- 
tric range and a refrigerator, has been 
installed, and separate lavatories for men 
and women are provided. It is not the 
intention to operate the plane crowded 
to absolute capacity in passengers, but 
rather to limit the accommodations to 
the point where each passenger has ade- 
quate room to sit or move about in the 
greatest possible comfort. 

Particular attention has been given 
to the selection and arrangement of the 
furnishing and fittings of the cabins. 
Every scrap of material which has been 
used inside the hull has been made 
fireproof by chemical impregnation. 

Decoration 

The problem of interior decoration 
was placed in the hands of Mrs. Guy 
Murchie, who has made the furnishing 
of aircraft her hobby. She has made 
a study of suitable colors and fabrics, 
and has made a large number of experi- 
mental arrangements to determine the 
most appropriate combinations for the 
S-40. She was allowed a maximum of 
1,000 lb. to include wall coverings, car- 
pets, scats, cushions, lighting and win- 
dow fixtures, and galley equipment. 
By a combination of light, natural 
finished wood panelling, dull finished 
silver fixtures, blue carpets, and orange 
seat covers an effect of cool spacious- 
ness has been achieved which suggests 
comfort and convenience without intru- 
sion of mechanical aspects of flight. 




The largest dirigible 

A brief but comprehensive description of the U.S.S. Akron's design and construction 


1 ESS than one year after the 
greatest catastrophe in lighter- 
i than-air history — the lamentable 
* failure of the English R.101 — 
appears a new prophet in the shape of 
the ZRS-4, better known as the U.S.S. 
Akron. This airship not only is the 
latest exponent of the type, but because 
it is larger than any yet launched, rep- 
resents pioneering in many aspects of 
construction and operation. It is the 
product of the Goodyear-Zeppelin Cor- 
poration and is heir to Zeppelin ex- 
perience through close co-operation 
between that company and the German 
plant. The general theory of the design 
is conventional. That is, there is a 
cloth-covered hull made up of transverse 
frames and longitudinals supported by a 
series of balloonets. In structure and in 
detail arrangement, however, there are 
notable innovations. 

The best known of the novelties is the 
placing of the engines within the hull, 
rather than in gondolas on outriggers 
•where they offer serious resistance and 


provide limited working room for 
mechanics. This is the first actual 
adaption of an old Zeppelin idea. 
There are eight SxS-ft. engine com- 
partments within the envelope, each 
equipped with the usual instruments, and 
a specially built blower to provide fresh 
air for tile engine intake, and for ven- 
tilation of the crankcase and the room. 
There is also a wheel by which the 
angle of the propeller shaft may be con- 

This novel engine arrangement in- 
volves the use of a 16-ft. propeller shaft 
to outriggers where bevel gears trans- 
mit the thrust to a short shaft attached 


directly to the pro- 
peller. Still another 
innovation lias been 
introduced here by 

m a k i n g the gear 

housing t i 1 1 a b 1 e 
through an arc of 90 
deg. downward from 
the horizontal. This 
permits obtaining 
a total upward thrust 
a downward thrust 
The engines are 

reversible. 

The transmission system gives a speed 
reduction of 7 to 4 so that a crankshaft 
speed of 1,600 r.p.m. becomes a pro- 
peller speed of 925 r.p.m. The two- 
bladed wooden propellers are especially 
designed to be effective in the disturbed 
air resulting from location of the pro- 
pellers on each side in the same 
horizontal line and only 74 ft. apart. 

The engines themselves are an im- 
provement over previous Maybach 
models. They are Maybach VI.-2, 
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giving 560 hp. at sea level. They have 
twelve cylinders each, 60-deg. vee-shape, 
a compression ratio of 7-1, aluminum 
nistnns and crankcase, main and con- 


necting rod bearings of roller type, and 
compressed air starter. An engine 
weighs dry 4.5 lb. per hp. and consumes 
45 lb. of fuel per hp. of power. 


Frames inherently stiff 

A notable departure from previous 
practice is the use of inherently stiff 
main frames, which do not need any 
internal wire bracing. The closest pre- 
vious approach to this stiff frame was 
in the R.101. The R.100 and all Ger- 
man-built Zeppelins were heavily wired. 
The intermediate frames are rings of 
ordinary airship girders, some 10 in. 
deep, attached end to end. Broadly 
speaking, the main frames are composed 
of three such rings, one of smaller 
diameter than the other two and joined 
to them by trusses. The resultant 
triangular section is about 6 ft. deep 
and is stiff in all directions without 

'^Girders built up of aluminum alloy 
sheet channel sections, their webs 
lightened and stiffened with flanged 
holes, serve as chord members of most 
frames. Where compression or tension 
loads predominate these channels are 
joined with side plates, also perforated 
with punched and flanged holes, form- 
ing a box section. For bending stresses 
chords are spaced by short channels 
of same width to give a truss effect. 
The R.100 girders are made up of 
duralumin tubular booms connected with 
duralumin bracing while those in the 
R.101 were built up of steel booms with 
duralumin bracing. 

Still another new feature is the re- 
silient bulkhead, the “fence” in the 
plane of each main frame to restrain the 
gas cells in each bay from overflowing 
their proper space in case of deflation 
of an adjacent cell. This bulkhead was 
necessitated by the absence of the main 
frame wire bracing which in the usual 
airship serves also as the fence. Such 
wires, however, have the serious disad- 
vantage of being rigid, and pressure of a 
gas cell upon them imposes great stresses 
in the frame. Since the Akron’s bulkheads 
arc for restraining the gas cells only, 
the wires are fitted with springs on one 
end and an oleo shock absorber on the 
other to limit the forces that may be 
transmitted to the frames. 


Three keels for strength 

Another novelty is that the ship has 
three keels instead of the usual one. 
Two run along the lower sides of the 
hull about 45 deg. from the center line, 
the third along the top. Engine rooms, 
quarters and fuel tanks lead off the 
lower corridors ; the gas cell valves and 
control cables are in the upper one. 

This is the first large airship ever to 


be built without the use of goldbeaters 
skins in the gas cells. Only recently 
has research provided substitutes with 
approximately equal retaining ability 
and at lower cost. Six of the Akron’s 
twelve helium cells arc made of 2-oz. 
cotton cloth coated with several layers 
of rubber latex and an outside coat of 
paraffin; the other six are of the same 
cloth coated with several layers of a 
mixture of gelatin and rubber latex and 
an outside coat of paraffin. The largest 
cell is 130 ft. in diameter and 74 ft. 
thick. The cells required a total of 
56,000 yd. of cloth. The outer cover 
is made up of 36,000 sq.yd. of cloth cut 
in panels 74 ft. by 12 or 24 ft. wide, 
and laced through eyelets to the hull. 

Taking a lesson from the Shenandoah 
disaster, the designers have incorpo- 
rated two or four valves in each cell, so 
the ship may rise as rapidly as 4,000 
ft. per min. without serious increase in 
internal pressure. These valves are 32 



in. in diameter and are either fully 
automatic or both automatic and manual. 
All are located along the upper corri- 
dor formed by the top keel. 

Harnessing the lift 

The total lift provided by all cells is 
403,000 lb. on the basis of a nominal 
helium volume and a lifting power of 
0.062 lb. per cu.ft. Lift is transmitted 
from the cells to the ship through a 
wire netting which criss-crosses the 
thick outer edge of each cell and is 
secured to the inner rings of the main 
frames. On the R.100 this is accom- 
plished chiefly by means of a wire mesh 
installed in panels between the longi- 
tudinals. 

The Akron is the first airship to pro- 
vide for operation of airplanes as a 
regular function and the first to make 
any provision for housing a complement 


of airplanes. The hangar, or well, is 70 
ft. long, 58 ft. wide, and 16 ft. high, 
with a hatch — T-shaped like an airplane 
— 32 ft. wide and about 40 ft. long. The 
hatch is fitted with a set of doors sliding 
back on tracks into the interior of the 
ship. Trapeze and trolley devices for 
the handling of the planes will not be in- 
stalled until several months after the 
ship has been commissioned. To pro- 
vide the hatch it was necessary to cut 
away parts of several longitudinals ; 
continuity of strength has been main- 
tained by carrying the framing above 
the hangar. 

Because of fin trouble on trans- 
Atlantic voyages of the Graf Zeppelin 
and the R.100, the Akron’s fins have 
been much strengthened. They are 
larger in proportion to the hull than 
usual practice. The counterbalances on 
the fin surfaces are new, having aileron 
characteristics to assist their own per- 
formance. Water condensers are lo- 
cated in vertical groups of fifteen flush 
with the skin to reduce air resistance. 
Water is stored in 44 rubber bags dis- 
tributed about the ship. Directly above 
the control car are the radio and aero- 
logical room, quarters for the captain 
and a few of the officers, office space 
and a photo laboratory. Other living 
quarters are abreast the airplane hangar, 
approximately amidships. Miscellaneous 
apparatus, such as the electrical equip- 
ment, are all designed along the com- 
pact lines of installations on small naval 

Assembly by patterns 

Designing and fabrication of the con- 
struction units were done at the Good- 
year-Zeppelin shop adjoining the Good- 
year rubber plant in Akron. The frames 
were assembled on the dock floor in 
conformity with patterns painted 
thereon, and built up with jigs. As each 
frame was completed, it was raised into 
the vertical position and the longitudi- 
nals and wires attached. 

The construction routine naturally in- 
cluded many tests of various parts, 
joints, and accessories. Among them 
was an investigation of the torsional 
characteristics of the drive gear inter- 
posed between the engine and the pro- 
peller which included about 450 hours 
running of the gear. 

Few major modifications have been 
made to the original design, although 
many minor refinements were carried 
out. The more important changes in- 
cluded relocation of the control car, 
modification of the fin arrangement to 
better facilitate operating and handling 
arrangements, change in the electrical 
system, rearrangement of living quar- 
ters and equipment, and modification of 
ground handling arrangements. De- 
spite the minor and the major changes, 
the finished structure was only 3 or 4 
per cent over the weight originally 
estimated. 
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Tabic I 


A survey of the facilities of 256 airports 


What service for 

the tourist? 


I N these days 
when the 
u b i q u itous 
auto mobile 
servicing station 
spreads Tike a rash 
across the face of 
the country, the 

man who is contemplating a tour Dy air 
wonders what similar facilities are avail- 
able to him in the event he has mechan- 
ical difficulty with his machine. In 
order to obtain some idea of the present 
situation in that regard. Aviation re- 
cently inquired of a number of represen- 
tative airports in this country as to the 
kind and quality of the servicing which 
they had available, and 256 fields dis- 
tributed widely throughout the United 
States furnished data. 

In order to indicate the scope of the 
service available, airports were asked to 
indicate the extent of their facilities, in- 
cluding whether or not they were 
equipped to handle airplane structural 
repairs, engine repairs, or both. They 
were requested to indicate also the char- 
acter of their repair shops, and whether 
or not they offered full 24-hour service. 
It was thought also that the size and 
type of the stock carried was an indica- 
tion of their ability to conduct general 
servicing operations, and they were 
asked to report on the approximate size 
and turnover of their stockroom inven- 
tory and to give an indication of its 
general make-up. 

Of the 256 replies received, 227 made 
statements with reference to the scope 
of service offered. Of this number, 114, 
or 50 per cent, indicated complete air- 
plane and engine maintenance; 28 per 
cent reported minor repair facilities 
only (in several cases indicating only 
the accessibility of an adjacent garage 
or the services of an automobile me- 
chanic). and 13 per cent reported that 
no repair services of any kind were 
available. The number of shops which 
specialized in either airplane or engine 
repair (one to the exclusion of the 
other) was almost negligible. Our wan- 


dering pilot would, 
therefore, be able to 
get some sort of me- 
chanical assistance at 
almost any airport at 
which he might call, 
and in at least half 
of them he could 
obtain a complete overhaul of either 
his airplane or engine at the hands 
of a relatively skillful crew. In addi- 
tion, if he were interested in flying 
at night, he would find that well over 
half of them offered 24-hour servjcing. 

An interesting aspect of the ability of 
the various airports to serve came from 
a study of the reports on inventory and 
turnover. Although there was appar- 
ently more reluctance to give out infor- . 
mation on these subjects, as indicated by 
the fact that only 132 airports gave 
estimates on their inventory, and only 
56 had anything to say about turnover, 
yet the data received are numerous 
enough and sufficiently well scattered 
geographically to be of some signifi- 
cance. An arbitrary classification of in- 
ventory figures was set up, and the 
study yielded the distribution shown in 
Table I for those reporting. 

This table is an indication that the 
average airport carries on hand a 
reasonable amount of spare parts and 
supplies for the servicing of aircraft. 
Less than 20 per cent have no such stock 
available and approximately 60 per cent 
have an inventory varying upward to 
$10,000 in value. The small minority 
which reported stock valuations in ex- 
cess of $100,000 included only airports 


Table II 



run in connection with aircraft supply 
houses, manufacturers or transport 
operators, and the number is so small 
that they are scarcely of direct interest 
to the average aerial tourist. 

Although the reports on turnover 
were rather meager, they were at least 
indicative of the amount of business 
which airports are conducting. Again 
an arbitrary classification was made 
which is shown in Table II. 

Looking at the rate of turnover, it 
was found that by far the greatest ma- 
jority averaged from 100 to 170 per 
cent yearly, and only 20 per cent claimed 
a turnover of 200 to 300 per cent. In 
other fields of merchandising where 
comparatively large and expensive units 
arc offered for sale, as is the case with 
furniture, hardware or electrical goods, 
the average turnover is from 200 to 300 
per cent annually, and chain stores han- 
dling tobacco or foodstuffs may run as 
high as 4,000 to 5,000 per cent. High 
rates of turnover normally lead to re- 
duced unit selling prices as a reasonable 
overall profit may be realized from the 
addition of a relatively small profit in- 
crement on each unit where volume of 
sales is large. Since the above turnover 
figures indicate that the present volume 
of sales of parts and supplies at the 
average airport is relatively small, it is 
obvious that the prices which must be 
charged must include a large profit dif- 
ferential, and therefore be higher than 
will be necessary as demand increases. 

Regardless of the size of the airport, 
gasoline and oil are usually available. 
Only ten of the 207 fields which replied 
to this question state definitely that they 
did not handle fuels and lubricants. If 
the air tourist can locate anything that 
has any of the earmarks of an airport 
the chances are that he will be able to 
replenish his supplies of this sort, and. 
furthermore, he may point the nose of 
his airplane toward almost any part ol 
the United States with the reasonable 
assurance that he can locate some sort 
of mechanical assistance at the majority 
of airports at which he may touch. 
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Flying Equipment 



ot only of 

neaung tne mixture in com weather but 
also for cooling the oil by passing it 
through a radiator core placed in the 
intake system between the carburetor 
and the supercharger. A manually- 
operated bypass valve provides a posi- 
controlling the oil tem- 


The new reduction gear consists pri- 
marily of a fixed gear splined to the 
crankshaft which drives six pinions en- 
closed in a cage floating 
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are conventional throughout. The gen- 
eral characteristics of the two machines 
are similar and are given by the manu- 
facturers as follows : 



NICHOLSON 

JUNIOR 

A NEW light monoplane has been 
designed and recently test flown by 
Mr. H. G. Nicholson, Jr., of Tonawanda, 
N. Y. The machine is a high wing, 
single-place, semi-cantilever monoplane 
powered with a 45-hp. Szekely engine. 
It is intended that later models will be 
fitted with seats for two persons, as 
perliminary test flights have indicated 
that an additional 170-lb. load may be 
carried safely in the single-seat experi- 
mental machine. 

Material and construction arc conven- 
tional. The fuselage is built up of 
welded chrome molybdenum steel tubing 
as are the landing gear and tail surfaces. 
Wings consist of laminated spruce spars, 
Hyblum ribs, fabric covered, and 
ailerons are built on spruce spars 
with duralumin ribs, also fabric covered. 
The undercarriage is fitted with semi- 
oleo shock absorbing struts and Good- 
year Airwheels. The general char- 

as given by the designer are as follows : 



BELLANCA 

SKYROCKET DELUXE 

A NEW model of the well-known Sky- 

by the Bellanca Aircraft Corporation, of 
New Castle, Del. The basic design is 
similar to that of the previous models 
first introduced in 1930, but increased 


speed has been obtained by the addition 
of extra features and refinement of de- 

The machine is powered with a Pratt 
& Whitney Wasp series SC engine with 
a 5J : 1 compression ratio and a 10 : 1 
blower ratio, reported to develop 450 
hp. at 2,100 r.p.m. at an altitude of 
6,000 ft. In addition to the increase in 
horsepower, the machine has been fitted 
with a ring-type cowl, and the nose 
cowling has been improved around the 
engine to give better streamline effects. 
Landing wheels, including the tail wheel, 
have been completely inclosed in stream- 
line housings, and all exposed fittings 
have been provided with generous fair- 
ings. A special hand-rubbed finish has 
been given to all exterior surfaces to 
reduce skin friction. The general char- 
acteristics of the machine, with the ex- 


ception of the change in horsepower 
ratings, are the same as those of the 


APPROVED TYPE 
CERTIFICATES 

D URING the period Aug. 15 to 
Sept. 5 the Aeronautics Branch of 
the Department of Commerce issued 
the following Group I approved type 
certificates: 443, American Pilgrim 

100 A (Hornet B 575 hp.) ; 445, Cyclo- 
plane Cl (Cyclomotor A2-25 22 hp.) ; 
446, Pitcairn Autogiro PCA-3 (Wasp 
Junior 300 hp.) ; 447, Aeronautical, 
Aeronca Cl (Aeronca El 13 36 hp.) ; 
448, Aeronautical, Aeronca C2N 
(Aeronca E113). 



AEROLOcy, by Lieut. C. J. Maguire, 
U. S. N.; McGraw-Hill Book Company; 
New York; 1931; 136 pages; $2.50. 

B OOKS on meteorology often err, 
from the point of view of the layman, 
either in going into involved mathema- 
tical theories of atmospheric phenomena 
or in simplifying the subject so much 
that they boil down to a few general 
rules for forecasting and reading 
weather maps, with almost no explana- 
tion of the underlying facts. Lieutenant 
Maguire, a graduate of Professor 
Rossby's course in aeronautical mete- 
orology at the Massachusetts Institute 
of Technology and now aerologist for 
the Bureau of Aeronautics, has evaded 
both criticisms. His book is written 
in terms of observed phenomena rather 
than of partial differential equations, 
but the phenomena are discussed with 
reference to their causes. Only one 
chapter, and that a very short one, is 


given over to weather forecasting, while 
another, somewhat longer, discusses the 
construction of weather maps. Most of 
the author's attention was given to 
describing in simple and readable terms 
the relation between pressure, temper- 
ature, wind, fog, and precipitation, and 
such matters as the consistency of 
the tracks followed by storms. If 
Lieutenant Maguire’s volume cannot be 
said to stand out as the one good book 
on the subject, for there have been 
other good ones from various points of 
view, at least it is one of the best. 


Taschenbuch dee Luftflotten 
(Pocket Book Almanac of Aeronautics) 
1931; compiled by Dr. Werner von 
Langsdorff. (3 vol., — military, commer- 
cial, and sport aircraft, respectively); 
J. F. Lehmanns Verlag; Munich, 1931 ; 
638 pages total ; 8 Marks each. 



T HIS well-known annual appears for 
1931 in three volumes, each a com- 
plete unit in itself and each covering a 
specific class of aviation. They are of 
convenient pocket size, being quite 
different in that respect from the classic 
"All the World’s Aircraft." 

The present annual differs from others, 
also, in being in three languages so that 
lack of knowledge of German need deter 
no one from using it. Each volume in- 
cludes photographs and a standardized 
table of specifications of some 400 air- 
planes, together with a general specifica- 
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complete and well prepared, and an in- 
teresting; and commendable feature is die 
inclusion of the name of the engineer 
directly responsible for the design in 
each case. The American section was 
prepared with the special assistance of 
A. A. Gassner, lately chief engineer of 
the Fokker Company, and Capt. A. W. 
Johnson, the Director of Naval intelli- 
gence, and is very satisfactory except 
for a shocking number of misprints in 
names, and especially in initials. The 
three volumes are strongly recommended 
as a useful addition to every aero- 
nautical library and to every engineer's 
personal reference collection. 


Elastic Energy Theory, by J. .4. Van 
Den Brock; John Wiley & Sons, New 
York; 1931; 260 pages; $4.50. 

T HIS text on the strength of ma- 
terials goes more promptly, and 
much farther, into advanced methods 
than is conventional. It concerns itself 
especially with statically indeterminate 
structures, redundant frames, continu- 
ous beams, combined stresses, and meth- 
ods dependent on analysis of deflections 
on energy considerations, such as the 
method of least work. A number of ex- 
amples are used, and three of them are 
of specifically aeronautical interest, six 
pages being devoted to the analysis of a 
typical airplane fuselage, four to a con- 
sideration of the general stressing prob- 
lems in a metal-clad airship (necessarily 
quite superficially considered and with- 
out reference to secondary failures), 
and ten to a consideration of a canti- 
lever biplane with interplanc struts like 


Report on the Experimental Re- 
vision of the Ordinance Survey 
Plans with the Aid of Photographs 
Taken from the Air; 11. M. Sta- 
tionery Office, London. England; 1927 
and 1930 Editions. 

T HESE documents present procedure 
and conclusions of two periods of 
experimental coordination of aerial 
mapping with the unusually exacting 
ground methods followed by the British 
Ordinance Survey, work which corre- 
sponds somewhat to the topographical 
mapping of the United States Geological 
Survey. The first report indicates that 
aerial surveys cost less and were more 
accurate than prevailing methods over 
towns in flat country, tidal areas, flats, 
mud and sand banks. The second, 
based on longer experiments with the 
air method, is less favorable. It is con- 
sidered economical only in closely-built 
town areas and even here there arc 
complications. It was found that all air 
work had to be checked on the ground 
in order to maintain the standards of the 
department. It should be emphazised 
that these maps show every detail even 
down to wire fences and partitions 
between houses, obviously detail beyond 
the range of an aerial photograph. 


Elementary Applied Aerodynamics, 
by T. G. Whitlock; Oxford University 
Press, New York; $4.50; 240 pages. 

T ^HIS book is written to appeal to the 
student of aeronautical engineering, 
who is primarily interested in obtaining 
a working knowledge of the aerody- 
namics of airplane design and who 
usually is not sufficiently grounded in 
mathematics to be able to follow the 
applications of hydrodynamics to airfoil 

This makes it necessary for the reader 
to accept without analytical proof, 
several equations derived elsewhere. 
However, since a great deal of experi- 
mental evidence is given to check these 
relations, there is no great loss of rigor 
by the omission of mathematical deriva- 
tions that are beyond the comprehension 
of the average engineering student. 

The contents, briefly, are as follows; 
airplane nomenclature ; the standard 
atmosphere; the airfoil in two dimen- 
tional flow ; the air foil in three dimon- 
tional flow; airfoil combinations; para- 
site drag ; performance estimation ; equi- 
librium; stability; control; maneuver- 
ability; the propeller, and scale effect. 
An appendix giving the calculation of 
the angle of attack and the moment 
coefficient at zero lift is also included. 

The book is well written and gains 
much in value because of the large num- 
ber of illustrative problems which are 
worked out in the text. Moreover, at 
the end of most of the chapters there 
are problems to assist the student in 
applying the subject matter of the 
chapter. It suffers from a complete 
lack of references. Curves and num- 
erical data are reproduced without any 
mention of their source. An inclusion 
of references would aid the student in 
collateral reading and would also give 
credit where credit is due. 

The continuity of subject matter is 
also somewhat erratic. The introduc- 
tion deals with problems the student 
would have trouble in understanding 
until he had read Chapters II and VI, 
the subject of the equilibrium of the 
airplane is partly dealt with in Chapter, 
II, on airfoils, and partly in Chapter IX, 
and Chapter XII, on scale effect, should 
follow soon after the introduction, since 
experimental results are referred to 
constantly. In addition, there seems to 
be no reason why the subject matter of 
Chapters II and V should not be com- 
bined, since both deal with airfoils and 
since, for practical purposes, airfoil 
characteristics should be given in terms 
of two dimensional flow. — Prof. 0. C. 
Koi'PE.v {Massachusetts Institute of 

Technology']. 


Cross-Country Flying, by Maj. Oliver 
Stewart; Richard R. Smith, Inc.. New 
York City; $2. 

W RITTEN specially for the non- 
professional pilot, this book gives 
him the essentials in the art of find- 
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ing his way across country under most 
conditions he is liable to encounter. 
Since cross-country flying problems 
have been Major Stewart's hobby since 
the earliest days of instrument flying 
while serving as a Royal Flying Corps 
ferry pilot across the Channel, the 
subject obviously is handled authori- 
tatively and thoroughly. In fact, it 
perhaps goes into more detail on cer- 
tain points than is necessary for his 
audience. 

It is significant that a book on this 
subject has been prepared chiefly for the 
non-professional pilot, a recognition of 
the growing importance of this branch 
of aviation. Any pilot doing any serious 
cross-country work, but especially the 
non-professional, may derive much use- 
ful information from this volume. 

Beginning to Fly, The Book of 
Model Airplanes, by Merrill Ham- 
burg; Houghton Mifflin Company. New 
York; 1930, 282 pages; $2.50. 

T HE second edition of Mr. Ham- 
burg’s book has been brought up to 
date, and shows the result of his con- 
stant association with the model flying 
activities promoted by the Airplane 
Model League of America. Although 
the book is described as devoted to 
model airplanes, it attempts to qualify 
as a general manual by introductory 
sections on aeronautical history and on 
airplanes and engines. Both theory and 
practice of model construction are well 
covered, and descriptions of a dozen 
typical successful models arc coupled 
with detailed instructions for building 
them. Suggestions for organizing model 
clubs and conducting contests and a 
little information on gliding conclude 
the volume. It is the best of its kind 
now available, and will be very useful 
to aeronautical people who, suoaeiny 
called on to aid the local Boy Scout 

aware of the grievous gaps in their own 
knowledge of how models are made to 
remain aloft for five minutes or more 
with the power of a twisted strand of 

Stunt Flying, by Capt. Richard Dun- 
can; Goodheart-lV iUcox Company, Chi- 
cago, III.; 183 pages. 

T HIS book is another treatise on the 
various steps in learning to fly. 
The aspects of stunt flying, for which 
the book is named, are dealt with prin- 
cipally in regard to old time exhibition 
flying of the daredevil type. This is 
rather out of place in modern aeronau- 
tics and the emphasis is quite surpris- 
ing. The rudiments of seaplane, flying 
boat and amphibion operation are given 
in addition to those for land planes. 
As a matter of fact, stunt flying oc- 
cupies only a comparatively small part 
of the text and the title is rather 
puzzling. It is not a particularly good 
presentation of either the real or the 
apparent subject. 
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Design Novelties 


Inspection doors 
for tail controls 

A SIMPLE and effective arrangement 
for the inspection and adjustment of 
tail surface controls is incorporated in 
the Messerschmitt monoplane flown in 
the German light plane tour for 1931. 
The after-portion of the turtle deck 
just forward of the fin is covered with 
a pair of metal covers, each hinged along 
the upper longerons, and meeting on the 
center line of the fuselage. By remov- 
ing a straight metal pin the two sec- 
tions may be thrown back over the top 
of the stabilizer, thus giving complete 
access to the after-portion of the 
fuselage. 


Jury strut 
on the Avian 

B EFORE folding back the wings of 
the Avro Avian biplane for storage 
it is necessary to provide some means 
of preserving the alignment of the upper 
and the lower wings when the front 
spar hinges are detached from the cen- 
ter section and the fuselage. For this 
purpose, a jury strut is provided which 
is normally carried folded back along 
the lower surface of the upper wing 
near the point of ^attachment to the 

pieces of steel tubing with a tele- 
scoping joint. Before unpinning the 
hinges of the wings it 
downward and extended so tnat us 
lower end, which is pointed, engages in 
a shallow socket near the from edge of 
the walk-way on the lower wing. In- 
ternal threads are provided at the tele- 
scoping joint so that the strut may be 
put in sufficient compression between 
the upper and lower wing panel to pre- 



A single strut 
landing gear 

T O CUT down the resistance of the 
undercarriage on the high speed 
Vega transport, recently developed for 
the United States Army, the Lockheed 
Aircraft Corporation has designed an 
interesting single strut landing gear. 
Each wheel is carried on a single 
streamlined strut braced to the fuselage 
with four sets of streamlined tie rods, 
t, itself, has no shock absorbers. 
The wheel, which carries a standard 
brake and a large low-pressure tire, is 
assembled on an axle 
mounted on a steel 
forging. The latter 
is in the shape of 

' incorporates a 
c absorber unit. 
Parallel with, and 



T HE top speed of the new Curtiss 
Condors recently delivered to East- 
ern Air Transport. Inc., has been im- 
proved by 12 to 15 m.p.li. as compared 
with the older models by redesigning 
the nacelles housing the two Conqueror 
engines. When this machine was 
adapted for transport use from a design 
intended as a military bomber, the en- 
gine nacelles were but slightly modified, 
although each originally had provision 
for a machine gunner’s cockpit in the 

The new nacelles are somewhat 
longer, but not quite as deep as their 
prototypes, and have been designed 
without regard for military precedent. 
They have been beautifully streamlined 
from nose to tail, and provided with 
generous fillets where the connections 
are made to the lower wing. The 
original radiator location has been re- 


on either side of the shock absorber 
unit, two short tubular members are 
mounted so that they pass through lugs 
on the wheel block and also through 
lugs in a forging attached to the end of 
the rigid landing gear struts. When 
assembled, the tubular members act as 
connectors between the wheel block and 
the fixed strut, but permit an up and 
down movement of the wheel with re- 
spect to the strut. The vertical move- 
ment is controlled and limited by at- 
taching the free end of the shock ab- 
sorber unit to the strut fitting. The 
entire wheel assembly has, therefore, 
freedom to move up and down against 
the resistance of the shock absorber 
unit. The energy to be absorbed in 
landing is distributed between the low 
pressure tire and ihe shock absorber. 
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Aircraft at Work 



Dusting used effectively 
against timber pest 

A N unusual airplane dusting operation 
recently conducted in the state of 
Washington has brought excellent re- 
sults in the attempts to eradicate the 
"hemlock looper,” a destructive insect 
pest. Northwest Air Service, Inc., 
Seattle, was commissioned by the Wash- 
ington timber interests in May to make 
an aerial map of the infested area. This 
map showed that the infested trees were 
not in one stand but were distributed 
in patches over an area of approximately 
20 sq.mi. The area to be dusted in- 
cluded 5,400 acres, mostly in three large 
areas and a number of small patches. 

The terrain affected is rugged, vary- 
ing in altitude from sea level to 2,500 
ft., and badly cut up with ravines. The 
forest cover is very irregular, many ex- 
tremely high spruce trees being scat- 
tered among the hemlock. This made 
dusting both difficult and dangerous as 
it was necessary to fly close to the trees 
in order to dust them satisfactorily. 

The plane was a converted Ryan 
Brougham equipped with a special hop- 
per agitator driven by an electric motor 
operated from a storage battery. Dust- 
ing was done by John R. Blum, presi- 
dent of Northwest Air Service, and by 
Wesley Gray. Since the affected timber 
was located near the coast, a beach land- 
ing field was used. A hopper on a tower 
on the beach was loaded from cans of 
chemical while the plane was in the air, 
and the mixture was dumped directly 
into the plane hopper on its return. 
Fifty-four tons of calcium arsenate, con- 
taining a 41 to 43 per cent solution of 


oxide of arsenic were used. The plane 
carried from 900-1,000 lb. of this ma- 
terial on each trip. 

Dusting required fourteen days; 117 
trips were flown and time in the air 
totalled 53 hours, 9 min. The average 
time on the ground between landing and 
take-off was 8 min. There were no 
mishaps. 

The results were : 60 per cent kill the 
first day following the dusting, 10 per 
cent additional kill in the next two or 
three days, and it was believed that the 

kill of about 5 per cent, or a total kill 
of 75 per cent. The average cost per 
acre was $2.90. 


Fast air survey 
made in Canada 

T HE Aerial Survey division of 
Canadian Airways completed last 

oblique photographs and other data for 
use in engineering a new construction 
project of Algoma District Power Com- 
pany at the sparsely settled mouth of 
the Montreal River on Lake Superior. 
An extremely accurate contour map was 
produced and the time required was 
comparatively short. 

The contract was signed Sept. 19, 
1930. The photographic crew — consist- 
ing of a pilot, photographer and air 
engineer and using a Fairchild 71, 
Fairchild 12-in. camera, two magazines, 
view finder and vertical and special 
mount — arrived at the Sault Ste. Marie 
base on Sept. 22 after a 600-mile flight 
from Montreal. The photography was 


completed after 2 hours 30 min. flying 
Sept. 25, and the plane was recalled 
Sept. 30, no re-takes being necessary. 

The two rolls of films were developed 
and printed Sept. 27-30, and between 
Oct. 3 and Oct. 8 a small relief model 

Contour work and the permanent 
mosaic could not be advanced until the 
receipt of horizontal and vertical control 
point data from the client Dec. 12. This 
data involved field survey. 

The actual contouring took until about 
the middle of February. The finished 
mosaic was completed March 6, repre- 
senting a lapsed time since the signing 
of the contract of five and a half months, 
two of which were consumed in obtain- 
ing control plans. As a result of this 
experience it appears that the prelimi- 
nary mosaic may be of great value to the 

with such activities as location of camps 
and transportation routes, and for use 
of field parties in gathering the neces- 
sary control data. Such maps may be 
made within three or four weeks. 


Buld Pups used in 
fly-it-yourself plan 

T WO Buhl Bull Pups have been 
used during the past season by Mid- 
west Airways, Milwaukee County Air- 
port, in a successful fly-it-yourself serv- 
ice. One has been flown 300 hours and 
the other 200 hours at the rate of $0.10 
per mile. On the basis of 76 m.p.h., 
these two planes have earned a total 
income of approximately $3,800 while 
the operating cost, figured at about 
$0.01 per mile, has totaled about $380. 

Very little repairing has been neces- 
sary, the company reports. The service 
has accounted largely for the increase 
in business experienced by the company 
this year. An increase of 35 per cent 
in student enrollment over a year ago, 
bringing the total enrollment to about 
150, is considered due directly to the 
service, while a 25 per cent increase in 
general charter flights has been attri- 

lated by the innovation. The hourly 
rate has been reduced since Labor Day, 
from $7.60 to $6. 

Students are instructed and soloed on 
Fleets. After a few hours solo many 
begin flying Buhls to accumulate time. 
Most of the patrons are non-professional 
pilots with a private license. 
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Airport Management 


Garages for patrons 
add to port revenue 

A N ADDITIONAL source of revenue 
has been developed by the San Fran- 
cisco Bay Airdrome. Alameda, Cal., 
through the provision of individual 
garages for the use of airport employees 
Six garages are 


erved at all ti 


ravellers. Three more are 
now being erected and others will be 
provided as required. 

Transient customers pay a rental fee 
of 50 cents per night or $3 per week. 
Field employee tenants pay $5 per 
month. The garages are protected by 
night watchman service. Building each 
garage as a separate unit lowers the fire 
hazard appreciably and simplifies pro- 


Street signal lights 
control airport traffic 

T HE New York Municipal Airport 
— Floyd Bennett Field — has bor- 
rowed a regulation traffic signal from 
from its police department for control 
of ground traffic on the port. This in- 
stallation has the green, amber and rca 
lights on three faces, pointing out to- 
ward the main runway, which lies at 
right angles to the broad concrete taxi- 
way along the hangar line, and in both 
directions along the taxi way. 

A red light seen from any point along 
these surfaces halts all traffic in that 





direction. A green light permi 
ment along the strips, and t 
Control is from the tower ; 
administration building where a: 
ant is on duty at all hours. This adds 
another interesting traffic control ex- 
periment to those under study by the 
Aeronautics Branch and the Aeronau- 
tical Chamber of Commerce. 

A service plan 
for private owners 


Lower hangar rates is one of the new 
features. Formerly rates ranged up- 
ward from $40 per month, but it is now 


Not only ; 


ic Curti 


t Juni. 


■r $30. 



they include more service than has ever 
before been granted as part of the rental. 
Machines will be kept washed, will be 
taken out on the line and warmed up 
on notification, and, when so desired, 
will be delivered to any airport within 
the metropolitan area the owner desires 
without an additional charge. 

be in Westchester County for a week- 
end and wishes to fly, he need but notify 
the airport by telephone the time he 
wants his plane delivered to the airport 
at Armonk. The machine is delivered 
there on schedule and is called for when 
the owner is through with it. 

This service is possible through co- 
operation of the flying school. Students 
taking cross-country training pick up 
the company pilot at an airport where 
delivered a plane. This provides 
dent with one cross-country trip 
id one with a passenger for each 


the si 


the . 


1 departs solo 
rns with f 




Another important feature of this plan 
is the club atmosphere involved. All 
privately owned craft are housed in one 
hangar ; the owners will have their own 
lockers and there will be a lounging 
room with reading matter and comfort- 
able furniture for their convenience. 
This will be in charge of the chief 
mechanic. Other hangars will be re- 
served for exclusive use of the private 
owners as the need arises. At the out- 
set seventeen planes are being housed 
in hangar No. 3 of the Curtiss- Wright 
port at Valley Stream. 
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What Our Readers Say 


“The Patent Racket” 


To the Editor: 

Your recent editorial “The Patent 
Racket" appearing in the August issue 
of Aviation strikes one as an appeal in 
a direction that will do a lot of good. 
It is a condition that should have im- 
proved long ago. The suggestion that 
national engineering societies could pass 
on the practical merits of ideas sub- 
missted would appear to offer an ad- 
mirable basis for solution. Such organ- 
izations could no doubt furnish to in- 
ventors with names of reputable patent 
lawyers versed in the aeronautical art. 
It might go further listing reputable 
attorneys in the respective fields 
specialized. 

The class of inventors to which the 
editorial refers arc as a rule quite 
ignorant of the value of patents. They 
lack knowledge of Patent Office pro- 
cedure. While this information may be 
secured from the Office, because of de- 
tail it is apt to be found confusing. In- 
formation presented to the inventors in 
clear terms giving him an outline of 
patent office procedure the importance 
of properly preparing the patents and 
the usual necessity of lengthy prosecu- 
tion in the patent office to insure ade- 
quate claims would be most beneficial. 
A number of texts which treats the 
matter fairly comprehensively could be 
recommended. 

. While very few patents have any 
value there are often inventive ideas 
disclosed in patents that might have 
helped inventors had the patents been 
properly obtained. The subject merits 
a great deal of attention because the 
problem is so far-reaching: not only to 
inventors with conceptions in the so- 
called freak class, but I believe you will 
find professional men at the mercy of 
unscrupulous lawyers. Perhaps a fund 
or endowment could be obtained to carry 
on such important work. It doesn't so 
much matter whether it be in the hands 
of engineering societies or university 
extension work or a philanthropic enter- 
prise. Although the former as stated in 
the editorial has the machinery to 
function. 

Randolph F. Hai.l 
Rochester, N. V. 


To the Editor: 

Your editorial on “The patent racket" 
in the August issue is a timely one. 

The practices complained of. that of 
taking out patents on obviously inopera- 
tive structures, not only cause consider- 
able loss to the deluded inventors, but 


bring the patent profession into dis- 
repute. Fortunately, the guilty attorneys 
can readily be located, since usually the 
name of the attorney appears on the 
drawings which form part of the patent, 
and when it does not so appear it can 
be obtained from the patent file in 
W ashington. 

Another group to blame, it seems to 
me. are the Patent Office examiners 
who permit such patents to issue. The 
examiner is supposed to be skilled in 
the art. and it is his duty to reject an 
application for a patent on a structure 
which will not operate to perform the 
functions it is asserted to perform. If 
instead, a patent is granted, it is likely 
to be taken as a certificate that the struc- 
ture is operative, and thus possibly it 

Ray T. Ernst, 
Knight Brothers 
New York City 


To the Editor: 

I have read with great interest the 
editorial entitled “The Patent Racket” 
in the August issue of Aviati6n. 

In the first place, few patent lawyers 
advertise, for it is unethical for the 
patent lawyer to do so. There are 
firms of patent attorneys, chiefly in 
Washington, who advertise, but the 
majority of their clients include in- 
ventors in remote parts of the country 
who do not have direct access to the 
office of a patent attorney. 

In the course of our practice. I very 
frequently endeavor to convince in- 
ventors in many different arts, and 
particularly in the art of aviation, that 
their inventions are impractical, and I 
have referred such inventors to ap- 
parently reputable consulting engineers. 
Invariably the inventor is suspicious of 
such advice, and there has been more 
than one case of a consulting engineer 
utilizing in an improper manner in- 
formation obtained from a client of 
ours. I do not wish to infer that I 
know of many cases of consulting en- 
gineers who have improperly availed 
themselves of information supplied by 
clients of ours referred to them. Even 
one such case, however, has an effect on 
the client which is vary difficult to over- 

When we are requested to file a 
patent application for an invention 
which appears to us to be physically 
impossible or grotesque, we first advise 
the client that such is our opinion. 
Very frequently the inventor replies 
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that he has actually tried out the con- 
trivance in secret, and that it works. 
Then there is nothing left to do but file 
the patent application. Otherwise the 
inventor, after he has been so advised, 
usually takes his departure in ominous 
silence. 

If an inventor wants to apply for a 
patent, regardless of the merits or de- 
merits of his alleged invention, the only 
way to convince him of its merits or 
demerits is by a final action on his 
patent application by the Patent Office 
or an appellate body. After all, this is 
as it should be becouse the history of 
aviation, as well as the history of all 
other practical arts, is full of theories 
held impractical for years and finally 
universally adopted. 

In other words, our patent system 
taken as a whole is a vast clearing 
house of ideas, and it is a matter of 
record that the practical solution of 
many problems has been attained by 
wise selections here and there in the 
prior art of impractical patents. So 
after all, the impractical patent is of 
some value. 

We must not forget on the other hand, 
that the most successful practical in- 
ventors are men who combine unusual 
business ability with the courage to 
defy that which has been common 
practice in the past. Research organiza- 
tion,, account for most useful improve- 
ments on pre-existing basic ideas, but 
there are few examples of any revolu- 
tionary inventions coming from such 
organizations. 

Returning to the alleged “Patent 
Racket”, every applicant for a patent 
is exercising a direct right conferred 
by our Constitution and statutes. The 
patent attorney merely helps the in- 
ventor in exercising these rights, and 
even though he may have decided 
opinions as to the merits of any particu- 
lar invention, his ultimate duty is 
merely to carry out the instructions of 
lus client. The patent attorney is very 
rarely able to pick and choose his clients. 

The patent profession as a whole is 
constantly endeavoring to circumscribe 
the activities of its black sheep. It is 
very difficult to get Congress to pass 
corrective legislation, but there is a 
gradual improvement constantly going 
on arising out of the fact that a great 
many inventors sooner or later learn 
what they should expect from a patent 
attorney, and seek out the attorneys who 
render the proper service. 

H. F. Frease 
Frcasc & Bishop, Patent Lawyers 
Canton. Ohio 


[We recognize the reputable nature of 
the practice of patent law in the case of 
the vast majority of attornevs that en- 
gage in it. but there are’ a certain 


course only of those lawyers that we 
were speaking in the editorial about 
which Mr. Frease writes. — Ed] 
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Servicing Short Cuts 


A PORTABLE BARREL 
FOR OIL DRAINAGE 

R EMOVING old oil from airplane 
engine crankcases with little effort 
and without danger of spilling the 
drainage on hangar floors has been ac- 
complished in a practical way in the 
Hexhanger servicing unit ot the I rans- 
•continental and Western Airways at 
Alhambra, Cal., by mounting an ordi- 
nary 40-gal. oil drum on a small dolly. 
The drum is fitted with a special receiv- 
ing funnel to catch the oil from the 
tanks, and with a special pipe outlet 
and valve at the bottom for draining 
the oil into an underground receiving 
tank. A simple float gage mounted on 
the side of the barrel calibrated in quarts 
makes it possible to read the exact 
amount of oil drained at any one time. 
It is reported that the use of this equip- 
ment effects an average saving of four 
man-hours a day over the older method 
of draining into individual containers 
and carrying away by hand. 


WHEEL AND BRAKE 
SERVICING 

F OR minor adjustment of bearings or 
brakes on the landing gear of the 
Curtiss Kingbirds, used on the Southern 




Division of Eastern Air Transport, Inc., 
the side of the undercarriage in question 
is simply raised clear of the ground by 
means of a hydraulic jack. In cases 
where the wheel must be removed, a 
solid, well-braced wooden supporting 
block is pushed under the free end of 
the axle and the jack lowered until the 
weight rests entirely in the support. By 
reason of its broad base, the support 
carries the weight without danger of 
tipping over when other work is being 
performed on the plane, and the jack is 
released for other uses in the shop until 
the wheel is ready to be remounted. 

Through the use of such simple and 
inexpensive specialized equipment, well 
organized repair shops are promoting 
safety by the elimination of haphazard 
methods, with their attendant risks. 


AN EMERGENCY 
CRASH KIT 

N EXCELLENT emergency crash 

kit has been developed by the Boeing 
Airplane Company, and is kept avail- 
able in its hangar on Boeing Field, 
Seattle. The kit weighs about 60 lb. 
complete and is equipped with handles 
so that it may be easily carried by one 
or two men. The tools include hammer, 
crowbar, metal shears, heavy wire and 
iron bar cutter, adjustable wrench, saw, 
axe, and sledge hammer. Mechanics are 
forbidden to use them for routine work 
lest they prove to be unavailable when 
required in an emergency. 


PRESSURE SYSTEM 
FOR LUBRICANTS 

H ANDLING of oil and grease is 
greatly expedited in the Seattle 
shops of United Air Lines by placing 
the storage tanks under air pressure so 
that lubricants may be drawn off at will 
by merely turning the proper air valve. 
Two 55-gal. oil tanks, and a grease tank 
holding 50 lb., are now installed. By 
application of air pressure to the storage 
taks, oil pails or grease guns can be 
filled with great rapidity. 


AIRPORT 
FUEL GAGE 

F OR convenience in making accurate 
and rapid reading of the amount of 
fuel pumped into the tanks of the 
Stinson airplanes at the Washington 
shop of the Ludington Lines, a new 
Wayne gage has been added recently to 
the fuel pumping unit (Aviation, 
June, 1931). The dial is approximately 
1 ft. in diameter and is tilted at such an 
angle that the mechanic filling the tanks 
high up on the wing of the airplane has 
a full view of it. The letters are large 
and can be read easily from any dis- 
tance within the length of the filling 
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The Buyers’ Log Book 


Tensiometer 

A new tensiometer designed to give 
direct reading in pounds of the tension 
on wires or cables has been announced 
by the Hills-McCanna Company of 
Chicago. The instrument is hooked on 
to the cable in any position, and the 
center bearing tightened to deflect the 
cable. A reading is taken in pounds 
directly from the scale without making 
calculations or allowing for temperature 
corrections. No wrenches or tools are 
required for the operation. — Aviation, 
October, 1931. 


Sheet metal former 

A machine designed to reduce the cost 
of forming metal aircraft parts by elim- 

ment in dies has been developed and 
put on the market by the Engineering 
& Research Corporation, 2014 Fifth St. 
N.E., Washington, D. C. The forming 
of the metal is accomplished in a man- 
ner similar to that which would be used 
in hand fabrication, but the hand ham- 
mer is replaced by a short brake which 
oscillates approximately 250 times per 
minute. The forms employed with the 
machine are very simple and are said 
to be no more expensive than those re- 
quired to fabricate corresponding pieces 
by hand. The machine will handle 
sheets in thicknesses up to .083 in. in 
annealed strong aluminum alloys of 
practically any length. It is driven by 
a j-hp. motor and controlled by a foot 
treadle. — Aviation, October, 1931. 


Dustless sander 

A portable sanding machine in which 
is incorporated a vacuum system for 
continuous collection of dust has been 
developed by the Porter-Cable-Hutchin- 
son Corporation of Syracuse, N. Y. A 



small suction fan, driven directly by the 
sander motor, collects the dust as 
rapidly as it comes from the belt and 
delivers it to a bag similar to those 
used on the ordinary household vacuum 
cleaner. — Aviation, October, 1931. 


Portable amplifier 

A portable public address unit is now 
being marketed by the Operadio Manu- 
facturing Company of St. Charles, 111. 
The unit is compactly assembled in a 





Paint shop cabinet 

A steel cabinet especially designed for 
the storage of paint shop equipment has 
recently been announced by the Lyon 
Metal Products Company of Aurora, 111. 
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The cabinet is 34 in. wide. 24 in. deep 

designed and reinfcrced shelving to store 
the complete individual equipment of a 

thing from 5-gal. cans to spray gun and 
masking paper. The shelf immediately 
above the single drawer may be used as 
a mixing board as all higher shelves arc 
only half depth. Full length double 
doors equipped with three-point locks 
are provided.— Aviation. October. 1931. 


Short-uave receiver 

A new short-wave aircraft radio re- 

by Radio Laboratories, Inc., Los An- 
geles, Cal. The set is said to have a 
range of 1,500 miles when receiving 
from a 400 watt transmitting station. 
It weighs 6j lb. complete and measures 
13Jx8x4 in. overall. It is powered with 
a special Eveready aircraft battery and 
operates with a simple antenna arrange- 
ment. It is compact enough to be in- 
stalled directly in the pilot’s cockpit, 
thus eliminating remote control. — 
Aviation. October, 1931. 


Catalogs 


Elgin Aircraft Instrument Division, 
A new catalog has been received 
from Elgin (Aircraft Instrument Divi- 
sion) of Elgin, 111., covering their com- 
plete line of aviation instruments. There 
are included not only a general descrip- 
tion, but also installation data and 
drawings for each instrument. 
Cleveland, Electric Tramrail. A new 
400-page catalog recently 
the Cleveland Electric Tran 



repair shops and hangers. 

Colas Roads, Inc. The application 

roads and airport runways is descril 
in a new illustrated bulletin recer 
published by Colas Roads, Inc., of 21 
Pershing Square Bldg., New York Ci 


Technical Abstracts 


COMPRESSION RATIO 
IN THE DIESEL 

The Limits of Compression Ratio in 
Diesel Engines, by D. R. Pye; Aero- 
nautical Research Committee R & M 
No. 1365. 

V ERY extensive researches have 
been carried out in the past on the 
effect of compression ratios on the per- 
formance of gasoline engines. So 
thoroughly has this work been done that 
by now the effect is well understood. 
The corresponding effect of changes in 
compression ratio on the efficiencies of 
high compression, injected fuel engines 
does not yet seem to have been thor- 
oughly investigated. 

As a first investigation, the British 
Air Ministry, through its Aeronautical 
Research Committee, carried out a 
series of tests with compression ratios 
of 12 to 1 and 15 to 1 and combined 
these experimental results with calcu- 
lated efficiencies for ratios of 10 to 1 
and 20 to 1, an assumption being made 
as to the maximum pressure to be 
allowed in the cylinder. 

Although the limit of compression 
ratios in gasoline engines is taken at 
roughly 6 to 1, engines using the 
diesel cycle require a compression ratio 
of not less than 10 to 1 in order to in- 
sure ignition of the fuel. This lower 


limit seems well agreed upon— a thing 
which cannot be said of any upper limit. 
The problem of achieving high efficiency 
in a heavy oil engine takes on a rather 
different aspect from that which it bears 
in a gasoline engine. In the diesel en- 
gine there is no great difficulty in ob- 
taining extremely high thermal efficien- 
cies at low values of the mean effective 
pressure, and the problem which faces 
the research engineer and designer is 
that of extending these high efficiencies, 
proper to the high compression ratios 
employed, up to M.E.P.’s comparable 
with those customary in a gasoline en- 
gine at full load. There appears to be 

this aspect of the problem and upon the 
necessity of burning as much afr as 
possible without allowing excessive 
maximum pressure, may obscure the 
importance of using high compression 
ratios if the best economy is to be 
obtained. 

From the consideration of the ex- 
perimental and calculated curves and the 
way they have been derived, it is con- 
cluded that there is evidence that sub- 
stantial gains of economy may be 
achieved by a raising of the compres- 
sion ratio to 15 to 1, provided diffi- 
culties of design in regard to the shape 
of the combustion chamber can be got 
over; but that an examination of the 
theoretical cycles makes it appear un- 
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likely that any advantage would be ob- 
tained by raising the compression ratio 
further, so long as maximum cylinder 
pressures are limited to about 900 lb. 
per sq.in. 


SEAPLANE TAKE-OFFS 
AND LANDINGS 


Take Off of Seaplanes Based on 
New Hydro - Dynamic Reduction 
Theory, by Paul Schroder; N.A.C.A. 


I" 


CONSIDERING th 


The dy- 
namic forces can be treated in a manner 

drag characteristics of airfoils are 
treated. Schroder in this paper seeks 
a variable against which lift and drag 
properties of seaplane hulls can be 
plotted just as airfoil characteristics are 
plotted against angle of attack. The 
mathematical derivations seem logical 
and a resulting formula indicates that 
plots of 

hi- .„,d 


I i>Klih; ■ 


width 




should between them give all the de- 
sired take off characteristics. 

It must be born in mind however that 
these values only are valid when the 
hull is planing and assume that no 
structural part of the seaplane is caus- 
ing additional drag. 


Landing of Seaplanes, by Herbert 
Wagner; N.A.C.A. Technical Memo 
No. 622. 

T HIS paper, originally published in 
Z.F.M. Jan. 14, 1931, is an attack on 
the problem of seaplane impact, stress- 
ing the forces resulting from velocities 

the hull. From this approach several 
formulas are worked out and examples 
carried through for several different 

for two particular hull shapes, one with 
constant keel angle, the other with this 
angle varying. 

Some of the results are of general 
interest. For equal take-off ability a 
wide boat is subjected to lower impact 
pressures than a narrow one so the first 
blow does not produce exorbitant 
stresses on the aircraft although the 
actual bottom construction will become 
heavy because of the greater width. 
Also the duration of forces on the wide 
boat is greater with the result that the 
total retardation is more than for the 
narrow boat, and it is therefore liable 
to be tossed up more by the wave and 







Side Slips 

Jy ROBERT R. OSBORN 


Ik Bayles time for this race, an Carl 

■ SSxkTsS: 

• j eIIsISI 


D EAR EDITOR: Well Ed you has they asked him could he swim fast an win the races this year, and we suppose 
probably seen by the papers already he says he can’t swim at all but he it is as good system as any, certainly 

a 3r s ™ n ss “ “C ssrit- 
Eirx'Ss ritSiKXs 
as? ■£ x sz xxt'wX 

might b. t. good opportunity for me to they do tuhe off they is going 0 errs the jnmping-to-it-mark contests a couple 

sxsrr: irtEhrxxTeS^s ax-xs 

behalf of the industry. I don’t want take-off in half by holding his hands account they didn’t have tickets for 
you to worry when you don’t see in the out like wings, thereby doubling his those box s'eats. However I suppose 
papers I am here an on the job, as on wing area an making a biplane out of they has to keep the public an chislers 
.account my usual very retiring disposi- iUmt Won’t know tf tfiat is so. ^ You outjmdJ willing my moving about 

Erl 

the affair^^ye^nVttcrs^vcM'off"^^ of hisTaird for th^ re!t T'foe' race' or' all'? 8 ’° d ° "“ h b ° yS 

rxjxxrurx 

finely got about that I was to be present cases I take this opportunity to com- act in front ot the microphone instead 
thetastofth^wMk^tata^i^'wis plain about this jow flying ^wlutfjs of racing his clipped wing oriole or 

One thing what always gives me great day I an a taxi-driver in a Yellow Cab aviation editor of I’he ^Y.^Heraki 
hpth^in^e old^industr^s Ih^jokingl^ wjk about^to pass^ gate^n a ^fence ’fri buncos forced jto^ writing ^ovels. 

xxExS'ESI Ssxxa’SHr 

as ever but they was one good indica- how come we went ahead when he had the question. He always spoke in a low 
tion how bad times was with them, give the whistle and the nod to the voice when admitting things was OK 
When we asked them which hotel they monocoupe. The place for an airplane with him on account the danger of be- 
was staying at they would all say they is in the air says I and let them make ing bopped by an irate eastern sales 
was staying with friends in the country up their minds are they racing or representative. 

but I notice some of them slipping wandering about amongest the shrub- A1 Williams an his foreign boys sure 

bC V°u know Ed, It has been a time toy’Tn "takeout'’ dticmshipTa^^ 
over. honored custom that the timers always cept Al, a course. This fellow Atch- 

” * ,f the show spends the entire _ a. the .ho, dog erley o ’ ’ 


was the Thompson Trophy Race what I stands and how and the 1.-1 they ever so long the Curtiss Fledglings hold out 
has jokingly nicknamed the Speed makes up the times for the races is by as his show is a prize. 

Classic of the Air for America. The matching or picking numbers out of a Well, Ed, this was a fine show this 

absolutely *aniaaing SU on accoun? they o“ the fonovmions' this year 'is that ’now thank all' thos^XTLl^d me^put ’it 

is 

” S' W 

ntrepid Aviator. 


“K £ ar KiS 

r a job as a life guard at a beach an says to Carl Schory. Carl guess what 
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Pennsylvania Railroad Puts 150 
New Electric Locomotives On 
Timken Bearings 



150 of the electric locomotives to be built for the Penn- 
sylvania Railroad’s New York- Washington electrification 
project will be equipped with Timken Bearings on all 
driving wheels and engine truck axles. 

90 of these locomotives will be of the P-5 class, 
3,750 H.P., designed for a speed of 90 miles per 
hour in passenger service. The other 60 will be 
of the L-6 class, 2,500 H.P., for freight haulage. 

The selection of Timken Bearings for this 
important new equipment foreshadows 
the universal use of anti-friction bearings 
on all types of locomotives and railway 
rolling stock. 

This is the largest order for anti-fric- 
tion bearings ever placed by any rail- 
road at any one time. The Timken 
Roller Bearing Co., Canton, Ohio. 



Tapered, ‘i o 
Roller J D 



TEXACO AVIATION GASOLINE 
for AMERICAN AIRWAYS, INC. 




T HE Southern Lines of the American Air- 
ways use Texaco Aviation Gasoline exclu- 
sively at terminals from Atlanta to El Paso. 

The American Airways operates a nation- 
wide system of air transportation for pas- 
sengers, express and the United States mails. 
Its planes are of the most modern type, su- 
perbly designed for the safety and comfort 
of passengers. Pilots are in constant touch by 
radio en route with 200 government weather 


stations and 65 special American Airways 
stations. Unusual airport inspection facili- 
ties are provided to insure safe arrival at 
destinations and unbroken schedules. 

In line with this high type of service, 
twenty-four of the American Airways’ South- 
ern Air Terminals are stocked exclusively with 
Texaco Aviation Gasoline. The operating 
staffs at these terminals are enthusiastic 
boosters of Texaco Aviation Gasoline. 

This super-power gasoline is available at 
the Country’s principal airports and landing 
fields from coast to coast. 


TEXACO AVIATION GASOLINE 
TEXACO AERODIESEL FUEL 
TEXACO AIRPLANE OILS 
TEXACO MARFAK GREASES 
TEXACO ASPHALT PRODUCTS 
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FLY ANOTHER WINTER 


WITHOUT AIRWHEELS 


HI- 


s worst weather comes 
months. 


You may he able to pick your ground con- 
ditions at the start of a flight — hut nobody 
knows what you’ll find when you come hack 
to earth again. 

Play safe — with the only wheel and tire 
equipment soft enough to land safely on 
mud or snow. Equip yourself with Goodyear 
Airwheels. 


The cost of Goodyear Airwheels and the new 
Airwheel roller bearing brakes is almost ex- 
actly the same as you’d pay for wheel and 
tire equipment far inferior in safety. 

They’re worth having, just for their protec- 
tion in emergency landings — but they mean 
easier flying, and they save your ship in every- 
day service. 

Ground loops are almost impossible — you 
can get far better take-offs and landings with 
Airwheel brakes — cross-wind or down-wind 
landings are easy — you save your ship from 
the vibrations of taxiing over rough fields — 
when you have these big, soft, rolling rubber 
pillows between you and the ground. 

Only Goodyear con give you Airwheel safety. 
For full proof of what Airwheels can do — write 
to Goodyear, Akron, Ohio, or Los Angeles, 
California. 


WHEN YOU BUY A NEW SHIP 
SPECIFY GOODYEAR AIRWHEELS 



EVERYTHING IX RUBBER FOB THE AIRPLANE 
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The Most Sensational Performance in the History of the Air Races . . . 

Richfield Wins the 3 Major Events with 
a New World’s Record in Every One! 

T HE Thompson Trophy Race won by Lowell Bayles; * ' ''ytJ 
the Aerol Trophy Rate won by Maud Tait; the Invi- 
tational Free-for-all won by Robert Hall. All. ..won with J 

Combat Richfield Aviation Gasoline. Bayles' speed of 
236.239 miles per hour exceeds all existing records for a '« 

land plane over a closed course.. .and topped the previous K 

world’s record made only the day before by Robert Hall >j 3 
in the Invitational Race by 14 m. p. h. Miss Tait set a j 

new world’s record for women of 187.574 m. p. h. 

That.. .and numerous other closed course events credited to |^M 
Richfield products...sums up Richfield’s brilliant perform- 
ance at the National Air Races this year. It indicates the wide |g SHBB S 
margin of victory over all other gasolines; no other motor iSaSSf | 
fuel even remotely approached this record during the races. wy ijB 
Since the inception of the National Air Races... Richfield _ 

has been the outstanding winner among gasolines. It must 
be a superior product to enjoy the preference of pilots who su': v-'gij 
are capable of new world's records . . . smashing victories in 
these world-famous tests of speed and stamina. . ' . 

Use Combat Richfield for your own plane. ..get this super- §§£ 
ior performance... at important airports both east and west 
of the Mississippi. 

COMBAT 

Richfield’s c Aviation. . 

GASOLINE 

RICHFIELD OIL COMPANY 4 LOS ANGELES 4- NEW YORK CITY 
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AMERICAS 
WON WITH 


Again... 

D CLASSIC 

WASP JUNIOR 




Pratt & Whitney Engines Gain 
a Lap in Leadership at 1931 
National Air Races 


Climaxing a series of performances 
that brought new honors to Pratt 
& Whitney at Cleveland. Wasp en- 
gines swept home with both winner 
and runner-up in the Thompson 
Trophy Race. Lowell Bayles in his 
Wasp Junior - powered Gee Bee 
averaged 236.239 m.p.li. — a second 
consecutive victory for the Wasp 
Junior in America’s greatest speed 
classic. Following him closely came 
J. It. Wedell in a Wedell-Williams 
— also equipped with a Wasp 
Junior. 

Earlier in the meet Wasp en- 
gines took the first six places in the 
Bcndix Cross Country Trophy 
Race from California, led by Jimmy 
Doolittle in his Laird "Solution." 
lie averaged over 223 m.p.li. to 
Cleveland, then continued on to 
New York and a new West-to- 
East, Coast-to-Coast record of 11 


hrs., 16 min., 10 sec. Likewise, in 
the Women's Free-For-All Classic. 
Wasp power captured 1st and 2nd 
places, Maude-Irving Tait in a 
Wasp Gee Bee Senior Sport led 
.Mae I laizlip flying a Wasp Junior 
Laird. These arc hut a few of the 
outstanding events of this year's 
races in which Wasp scored signifi- 
cant triumphs. 

Speed — never a sufficient goal 
in itself — is attained in Pratt & 
Whitney engines by accumulated 
refinements in design and construc- 
tion that likewise increase their 
reliability and power. The bril- 
liant performances noted above 
are dramatic verification of the 
qualities that have made Pratt A 
Whitney engines the choice of 
racing, civilian, military pilots and 
more than 90% of all important 
transport lines on this continent. 


PRATT li WHITNEY AIRC RAFT CO. 

EAST HARTFORD . . . CONNECTICUT, U. S. A. 

Divition of United Aircraft & T rant port Corporation 
Manufactured in Canada by Canadian Prat!& Whimsy 
Aircraft Co., Lid.. Longucuil. Quebec: in Conti- 
nental Europe by Bavarian Motor Morks. Munich; 
and in Japan by Nakajima Aircraft Works, Tokyo. 


Wasp L Hornet I in et-. 
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A TRIBUTE TO THE 
NATIONAL AIR RACES 



Planes racing at terrific speed — stunts so daring that experienced 
flyers hold their breath — scores of aircraft representing many nations 

daily clouding the skies and not o fatality during the whole meet 

a splendid tribute to Aviation and the National Air Races Management. 

Parachutes played an important part in making this record as four 
crashes were saved from being tragedies when the pilots jumped and 
saved their lives by their parachutes. 

A high light of the meet was the new altitude record set by Switlik 
representative, Bert White, in a Switlik Safety Chute — again proving 
that from high or low altitude, the famous Switlik Safety Chutes give 
the perfect performance. 

Switlik Chutes are sold on an EASY PAYMENT PLAN for your convenience. 

Write today. 

Used by the Navy , Dept, of Commerce 
Air Mail , and Many Famous Flyers 

SWITLIK CHUTES 

SWITLIK PARACHUTE & EQUIPMENT CO. 

TRENTON, NEW JERSEY 

WESTERN MANGER — BERT WHITE - 1223 AIRWAY — GRAND CENTRAL AIR TERMINAL — GLENDALE, CALIF. 
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Do a little 

"Ground flying” 



Check up on your oil as carefully as you 
do your ship and motor 


Alii n«* i its 

Gulfpridc Oil is 10O - paraffin base 

sive to Gulfpridc. Gulfpride Oil 
exhibits a relatively flat viscosity- 


GULF REFINING COMPANY 
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pO s H^~ 

»»/4ZZ WAYS 


’ 1 'AKE for instance, upside down flying. 

Naturally, the same forces that cause 
the pilot to be supported by his belt, cause 
the fuel to go to the top of the float chamber 
of the carburetor. 

To prevent excess fuel going to the engine, 
Stromberg uses a check valve, incorporated 
in the needle valve seat. Stromberg Air- 
craft Carburetors function perfectly in the 
inverted position; the engine continues to 
run at full throttle. Fuel discharge nozzles, 
located in line laterally with the center of 
the float, keep the fuel flow from being 
disturbed. 


When power is demanded from an engine 


equipped with a Stromberg, it is obtained ... re- 
gardless of the maneuver or position of the plane. 
Assurance of power nil ways is just another Strom- 
berg contribution to the advancement of flying. 
Stromberg's 22 years experience and research in 
carburetion is yours to command. 

Over 95% of the Aircraft engines being built in 
the United States today are Stromberg equipped. 


B END IX STROMBERG CARBURETOR. COMPANY 


• SUBSIDIARY OF SENDIX AVIATION CORPORATION* 


- SOUTH BEND, INDIANA 


701 BENDIX DRIVE 




"Happy Landings!” Of course! But insure "Happy 
Landings” by fueling your plane with Socony Aviation 
Gasoline and Socony De-waxed Motor Oil. These prod- 
ucts are air-tailored by our own aviation experts — men 
who test them continually in Socony’s own Test Plane 
under the actual conditions an average pilot encounters. 
Use this combination every time — Socony Aviation 
Gasoline and Socony De-waxed Motor Oil — and you’ll 
guarantee yourself "Happy Landings.” 


SOCONY 

AVIATION GASOLINE 
DE-WAXED MOTOR OIL 


STANDARD OIL COMPANY OF NEW YORK 
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General Aviation Corporation 

THE CHANGE IN NAME OF ITS SUBSIDIARY 

Fokker Aircraft Corporation of America 
General Aviation Manufacturing Corporation 


CENTRAL OFFICE 


uctooer, lvsi 

COMPASS FLYING 


IS FASTER AND SAFER 



Compass flying takes you directly to your 
destination. “Riding the rails" or flying by 
other landmarks may get you there eventually, 
if you don ' t take the wrong railroad or if you are 
not caught out at dusk some evening. Modern 
pilots are, however, eliminating this guess- 
work by depending upon Pioneer Compasses. 

The angle of drift, a factor in compass flying 
which has usually been largely a matter of 
estimation, now can be determined directly 
and accurately with the new Pioneer Drift 
Indicator. Any pilot or navigator can quickly 
and easily gauge his drift. The compass course 


adjusted with the Drift Indicator will take 
you directly to your destination. 

PIONEER COMPASSES ACCEPTED AS STANDARD 

Since 1919 Pioneer Compasses have been the 
choice of famous pilots and leading transport 
lines. Today, scores of manufacturers equip 
their planes with Pioneer Compasses. Their 
accuracy and reliability assure the pilot that 
he can depend on them for any kind of duty. 

There is a Pioneer Compass for every type of 
plane. Select the one that fits your needs. We 
will be pleased to send you a catalogue describ- 
ing our complete line of Aircraft Compasses. 


PIONEER INSTRUMENT COMPANY 


7 5 4 LEXINGTON AVENUE • • • BROOKLYN NEW YORK 



For any type 

of aviation engine 

PEN NZO I L 

coit* [je/t fwtuv 

Auk for PEXNZOML- 
Aot juttf *• ErnnKylrania Oil “ 


Proper lubrication is vital to aviation engines. That’s 
why so many of them are lubricated with Pcnnzoil 
Aircraft Oil. 

Pcnnzoil lubricates perfectly under all flying condi- 
tions. It reduces repair expense and lengthens the 
period between overhauls. It lasts twice as long as 
ordinary oils. It costs less per flying hour. For safety 
d economy fill with Pcnnzoil. 
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Stocked in 

to assure 


every type and size 

immediate delivery 


W HEN you need a ball bearing for any 
plane application, send your order to 
Fafnir. That’s the surest way of getting what 
you want, and of getting it promptly. 

Fafnir makes the most complete line of ball 
bearings, in America. Comprehensive stocks are 
carried in important distributing centers 
throughout the country. 24-hour delivery on 
standard types is thus assured. 

Better bearings than Fafnirs cannot be bought 
at any price. Precision manufacture, rigid in- 
spection and the use of the finest alloy steel com- 
bine to make Fafnir Ball Bearings truly 


outstanding. Reduction in weight, savings in 
space and virtual elimination of maintenance 
have been obtained by Fafnir engineers, with 
the cooperation of aircraft engineers and 

Recommended uses, load ratings, dimensions 
and other pertinent bearing information is 
contained in the Fafnir Aircraft Booklet. We 
would be glad to send you a copy and to co- 
operate with you in solving your bearing 
problems. 

THE FAFNIR BEARING CO., NEW BRITAIN, CONN. 



FAFNIR 

BALL BEARINGS 
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When a longer wearing cylinder ma- 
terial was sought for the Gypsy — the 
latest Wright vertical 4-cylinder in- 
line engine designed for smallercrnft 
— Nickel Cast Iron was the unani- 
mous choice of Wright engineers. 

Nickel Cast Iron, called "the long- 
est wearing cylinder material known 
today,” has unquestionably contrib- 
uted to the successful performance 
of the Wright Gypsy. Long hours of 
flying at high speeds demand a 
material strong and dense through- 
out all sections.. .with high uniform 
hardness assuring exceptional wear- 
resistance in cylinder bores. These 
properties Nickel Cast Iron provides, 
not only in Wright engines, but in 
thecylindersof approximately fifteen 
other leading airplaue engines as well. 


WRIGIIT 

KNOWS NICKEL 
CAST IRON 
CYLINDERS 
MEAN BETTER 
ENGINE 

I* E K FOKMANCE 



i e k ai 


CAST 

IRON 
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OBVIOUSLY you want a good ship — a ship that will go places 
— and quite as obviously you would expect service facilities for that ship wherever you go . . . 
on-the-spot service ot convenient ports — nation-wide . . . where skilled hands . . . men familiar 
with your ship are ot your service. This is vital. This is flying's next step forward . . . Stearman 
has already taken it. Wise buyers are alert . . . You'll be seeing more Stearmans in the air. 

STEARMAN AIRCRAFT COMPANY, 
WICHITA, KANSAS, Division of United 
Aircraft and Transport Corp. y* y 



STEARMAN 



. . . THE PLANE IS A POSTAL TELEGRAPH OFFICE 



9 Like all orher travelers, air travelers have 

appointment... whatever the message is, they 
expect the same facilities for sending it from 
a plane as they do from a train or a ship. 
And why shouldn't they have this service, es- 
pecially when it means no expense to the 
transport company? 

All you need do to link your planes in a 
world -wide system of communication facili- 
ities is to provide Postal Telegraph blanks in 

file messages at scheduled stops. 

The passenger writes the message at 

the next scheduled stop. Postal Tele- 
graph docs the rest. Simple, isn't it? 

that passengers appreciate . . 


vice that makes air travel more agreeable. 
Postal Telegraph complements air travel 

service to 70,000 points in the United States, 

through the great International System of 
which Postal Telegraph is a part. 

Wire Postal Telegraph Headquarters in 
New York for full details of this new service. 
Postal Telegraph is the only American telegraph 
company that offers a world-wide service of co- 
ordinated record communications under a single 
management. Through the great Inter- 
national System of which Postal Tele- 
graph is a part, it reaches Europe, Asia, 
The Orient over Commercial Cables, 
Central America, South America and the 
West Indies over AH America Cables, 
and ships at sea via Mackay Radio. 


Tostal Telegraph 



mackay Radio 







Mr. Water-thin is a loafer. A 
waster. A spendthrift of your money. 
For he’s the quart or more of thin, 
waste oil that ordinary refining leaves 
in every gallon of aero oil. Non-lubri- 
cating stuff that vaporizes quickly 
under engine heat. 

But there’s none of this waste in 
Quaker State Aero Oil. Quaker State 
refining — the most modern in the 
industry — removes it. Removes it 
and replaces it with rich, full-bodied 
lubricant. Quaker State gives you 


four quarts of good oil to the gallon 
— not three quarts and one of waste. 
So you really get an extra quart. 
You get an oil so good that the de- 
mand for it has made Quaker State 
the world’s largest selling Penn- 
sylvania Oil! 

Every drop of Quaker State Aero 
Oil is made entirely from 100% pure 
Pennsylvania Grade Crude Oil. 
Quaker State is so free from impur- 
ities that it doesn't require acid 
treatment in refining. That's impor- 


tant ! For acids tend to destroy some 
of an oil's oiliness. 

Test out Quaker State Aero Oil 
in your planes. You will find that it 
stays good lubrication long after or- 
dinary oil would be reduced to use- 
less waste. You will find that it saves 
money in oil costs and in mainte- 
nance costs. You will discover mighty 
soon that Quaker State’s extra quart 
of lubrication makes it the finest 
oil, the most economical oil that 
ever went aloft! 


QUAKER STATE 


THERE'S AN 

EXTRA QUART 

L MOTOR OIL 


OF LUBRICATION 
IN EVERY GALLON 
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They put C^udJtciA. t±_ in the DO-X 


— but let Capt. Fr. Christiansen 
tell the story 


. . . and since this letter was written by Capt. 
Christiansen the DO-X on its trade missionary 
trip has flown from Brazil, touched at Cuba 
and along the Eastern Coast of the United 
States and successfully landed at New York 
City. © The world-traveling DO-X adds fame 
to the Dornier staff that designed and built it. 
Every one of the thousands of miles it has flown 
adds to the Curtiss-Wright reputation for build- 
ing Aviation's most reliable power. When the 
extensive world trip was planned through the 


chill of Alpine heights and the heat of Equa- 
torial sun, with true German thoroughness the 
most reliable power was sought. From the 
world market, 12 Curtiss-Wright "Conquerors,” 
of 600 h. p. each, were chosen. © Colonel 
Lindbergh, as a result of his experience with 
the reliability of Wright Engines, selected a 
Wright for his flight to Japan. It is this same 
reliability that has enabled Wright-Powered Planes 
to win the National Reliability Tour six consecutive 
years. 


- > >>>>>>> >- V'X-aBSBI 



WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 


RTISS- WRIGHT CORPORATION 




Corsairs 



that wear the 
GLOBE and ANCHOR 
of the U. S. Marines 


Corsairs in service with the Marine Corps 
are usually in active service. It may be 
in Haiti, whose ragged, mountainous in- 
terior affords few landing fields that are 
even possible. It may be over the inac- 
cessible jungles of Central America. It 
may be in China in sections where plane 
failure would write “Finis” to an aerial 

Corsairs ask no odds of the men who 
make their assignments, or the men who 
do the flying. The stamina to stand rough 
landings and the performance to get into 
and out of small fields are traditional with 
this plane. So, too, are its speed — its 
climb and its excellent handling qualities. 


These distinctly Vought characteristics 
have carried Corsairs through years of 
strenuous service with the Marine Corps. 
They have made the Corsair a standard 
observation plane with the Navy. And 
they make it an ideal ship for fast execu- 
tive transport and private flying. Chance 
Vought Corporation. Division of United 
Aircraft & Transport Corporation, East 
Hartford, Connecticut. Export represen- 
tative: United Aircraft Exports, Inc., 230 
Park Avenue, New York, N. Y. 



CHANCE VOUGHT 
CORPORATION 


AVIATION 
October, 1931 


27 



World’s largest rope-making machine 


capability or tremendous capacity of this giant 
— a Roebling machine that takes huge strands 
of steel wire and "lays” them into finished rope. 
In rope diameter, the capacity of this machine 
is practically unlimited. It can make ropes of a 
diameter far beyond commercial use. In fact, 
about its only limitation is a capacity to turn 
out a maximum of 80 tons in weight of rope 
in a single length without reloading. And such a 
load exceeds the normal capacity of carriers. 
This "closing machine”, one of many of vari- 
ous types used by Roebling, is an excellent ex- 


ample of Roebling's unsurpassed rope making 
facilities. With such a machine, rope of the 
largest diameters can be handled without the 
slightest danger of over-stressing. The result 
is — higher rope efficiency, higher all-around 
quality. 

Incidentally, all the large suspender ropes for the 
famous George Washington Memorial Bridge, 
spanning the Hudson River, were made in the 
machine shown. 


JOHN A. ROEBLING'S SONS CO., TRENTON, N.J. 



ROEBLING WIRE AIRCRAFT PRODUCTS 
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NA/hat is 

"Octane Number"? 

What does it mean to pilots 
and to men who buy gasoline? 


Engine reliability is essential to safety 
in the air. Engineers everywhere agree 
that no single factor has so vital an 
effect on engine performance as the 
■‘knock-rating" (or anti-knock value) 
of the fuel used. Knocking or detona- 
tion will ruin the finest of engines. 

All crude petroleums and all gaso- 
lines made from them consist chiefly of 
hydrocarbons, chemical combinations 
of hydrogen and carbon. One of these, 
iso-octane, has an exceptionally good 
knock-rating; another, normal heptane, 
exhibits the opposite characteristic. By 
mixing the two in various proportions, 
a fuel of any desired intermediate 
knock-rating may he obtained. 

The octane number is the generally 
accepted method of expressing the 
knock-rating of a gasoline. It simply 
means the percentage of octane in the 
octanc-lieptane mixture which has the 
same knock-rating as the gasoline. As 


iso-octane is the knock-suppressor in 
the mixture, the higher the octane 
number of a gasoline the better its 
knock-rating, or anti-knock value. 

To the pilot or the purchasing agent 
buying aviation gasoline, the octane 
number furnishes a definite measure of 
the most essential characteristic. A 
gasoline having a minimum octane 
number of 73* will allow full throttle 
operation without destructive detona- 
tion in the very great majority of 
present-day, air-cooled aviation engines. 
Stanavo distributors or the manufac- 
turer of your engine will gladly advise 
you regarding the fuel requirements 
of your engine. 

*This value is based on tests using the 
series 30 Ethyl Gasoline Corporation 
single cylinder test engine at 600 r.p.m, 
300° F. jacket temperature and 15° 
spark advance. 



STANAVO 

AVIATION GASOLINE 
AND ENGINE OIL 

STANAVO SPECIFICATION BOARD, Inc. 
nndard Oil Company of California Standard Oil Company (Indiana) St 
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The 

PILGRIM 

100- A 

Transport Airplane 

Developed to suit today’s 
transportation needs — not 
designer's prejudice. 

In every kind of transportation ! 



Passengers demand COMPORT 

They choose their travel service on that basis. 
A study of comments from more than 100,000 
air travelers has helped build this "passenger's” 
airplane. That's why it has ample leg room • 
wide easy seats • individual ventilation con- 
trol • individual heating control • fullview win- 
dows • quietness • ample head room • toilet 
facilities • no bother from baggage and mail load- 
ing • reasonable speed. 


Operators demand PROFIT 

They choose equipment on that basis. Study of 
more than 20 million miles of country-wide air- 
line operations has helped build this “operator’s” 
airplane. That’s why it carries 9 passengers • their 
baggage • 223 pounds of mail • (space for 423 
pounds) • two-way radio telephone and radio 
beacon equipment • night flying equipment • all 
proven navigation aids • fuel for over 400 miles • 
at a speed of 2 miles per minute. 


The ability to provide swift, comfortable, restful travel, and the 
features necessary for minimum cost and an operating profit, are 
combined in the design of the 


PILGRIM 100-A 

Transport Airplane 


AMERICAN AIRPLANE & ENGINE CORPORATION 



First three of a fleet of :o PILGRIM too-A Airplanes, ready to leave 
Farmingdale for delivery to American Airways 
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...KENDALL 

RIDES 


. . . In the Transcontinental 
the 1931 National Air Races, 
by Pilots Winning Over 86% 



KENDALL 


WITH THE WINNERS 

Derbies and the Closed Course Events of 
Kendall Oil was the Lubrication Used 


of All First, Second and Third Places . . . 
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THE ELECTROLYTE WILL NOT SPILL 





Contractors 

to the U. S. Army & Navy 


Ex/de Aircraft Batteries are 
so designed that even loops 
will not spill the electrolyte 


You may look at Chicago like thil 
and yet be lattery-sa/e. when 


T HE Exide Battery is as dependable as it 
is safe. It helps make radio communica- 
tion certain in fog and storm. It furnishes 
reliable current for landing, navigation and 
instrument lights— starting and ignition. 

Exides have already proved their worth 
over millions of miles of sky lanes. Just ask 
your flying friends about Exide reliability 
... its compactness ... its light weight. 

Write today for further information about 
the many types of Exide Aircraft Batteries. 
One-seater "mono” or transcontinental air 
liner— there's an Exide to fill the bill. 


£xi6e 

AIRCRAFT 

batteries 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 

THE WORLD'S LARGEST MANUFACTURERS OF STORAGE BATTERIES FOR EVERY PURPOSE 
Exide Batteries oj Canada. Limited, Toronto 
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-7/le SPERRY HORIZON . . . 

^ instinctively trained to use, the Sperry Horizon has' been 
designed to replace the natural horizon; thus giving an 
attitude indicator which has no time lag; which docs not 
require interpretation ; and which provides a guide that the 
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C APTAIN FRANK HAWKS, 

like many other seasoned 
pilots, recognizes the fact that 
every precaution must be taken 
to make and keep flying safe. 
That is why he uses the Sperry 
Gyro -Horizon in his high speed 
sensitive plane. 


n plan 


a the 




-/Lt 


SPERRY DIRECTIONAL GYRO 

T HE Sperry Directional Gyro is an airplane navigating 
instrument for indicating to the pilot the compass course 
of his plane. It has no meridian seeking properties and there- 
fore must be occasionally checked and re -set in accordance 
with the heading as given by the magnetic compass. Unlike 
the magnetic compass it does not oscillate on turns or in 
rough air. It can also be used as an extremely accurate index 
of turn for flight purposes. 



SPERRY GYROSCOPE C.O.M. 


BROOKLYN - NEW YORK 




Do you know 
that . . . 



T) ACK of the laurels won by Warner 
“Scarab” engines at the 1931 
National Air Races is the master crafts- 
manship of the Govro-Nelson shops — 
where many of the parts used in these 
engines were machined with faithful 
accuracy, in a plant where the latest 
and most modern equipment is com- 
bined with aviation skill and experi- 
ence that dates back to the beginning 
of tbe industry. 

Information or quotations will be sent 
promptly upon receipt of your blue 

THE 

COVRO-NELSON 

COMPANY 

1931 ANTOINETTE DETROIT 


each month our subscription 
department receives more 
than 150 requests for “Back” 
issues of AVIATION? 

♦ * * 

If we printed extra copies of 
our monthly issues, we would 
be glad to comply with these 
requests, but unfortunately 
we have no way of knowing 
in advance just how many of 
our newsstand readers will 

♦ ♦ * 

But We Do Know — that each 
of these requests indicates a 
reader has “missed” just the 
issue he could make valued 
use of. 

Insure your receiving 
AVIATION regularly by 
filling in the coupon 
below , today 


AVIATION 

10th Ave. at 36th Street, N. Y. C. 

Here is my check for S3.00. Send me Aviation for 
one full year. 

Name 


Address 

City and Slate . . . 
Nature of Activity 



CRAFTSMEN TO THE 
AVIATION INDUSTRY 
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10 Aircraft Engine Manufacturers Use 


SRB AVIATION HALL BEARINGS 




ELECTRIC INSTRUMENTS 

COST LESS TO MAINTAIN 

W HEN you compare instrument 
costs, be sure to consider 
maintenance. Remember that elec- 
tric instruments require no tubing 
or shafting. They cost less to main- 
tain. 



General Electric also manufactures 
high-quality navigation instru- 
ments such as magneto and card 
compasses. Let us send you com- 
plete information. General Electric 
Company, Schenectady, N. Y. 



GENERAL 

ELECTRIC 

AERONAUTIC EQUIPMENT^ 



PAGE PEACE 

in Metals 


"MIJSK1ES” can’t live 
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The B. G. Corporation 

Contractors to the I'nlted States Army anti -V ary 
I .TO WEST 52nd STItEET. NEW YORK Cable Address: Golsteeo. New York 
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CREDENTIALS 

B OEING graduates are better fitted to take re- 
sponsible positions immediately. Employers 
respect the technical and thoroughly practical train- 
ing which their diplomas assure — a training in many 
ways equal to years of experience. To alert be- 
ginners seeking earlier success, or to veterans who 
recognize the value of specialized technical knowl- 
edge, Boeing courses offer superior and complete 
training. For information — send the coupon below. 




BOEING 

SCHOOL OF AERONAUTICS 


§SSr""“ 


* 

^ no 





J. H. WILLIAMS & CO. 



Our wide experience in the 


field of AUTOMOTIVE 
ENGINES makes us a 
most practical source for 

AIRPLANE 

SPRINGS 

on a production or 
experimental basis 



BARNES-GIBSON-RAYMOND-ING 
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The 

NAVY 

knows 

Boeing is proud of its navy service 
record! Boeing-equipped squadrons 
hold the vertical bombing and gunnery 
championship, the 1930 Schiff Memo- 
rial Trophy for flying without mishap, 
and other tributes to men and aircraft. 
Careful buyers recognize, in Boeing 
commercial models, the stimulus of the 
Navy’s exacting requirements. These are 
a constant spur to Boeing engineers, 
whose fighters in Navy service today 
outnumber those of all other builders. 
Boeing Airplane Company, Seattle. Sub- 
sidiary of United Aircraft and Transport 
Corporation. 



AVIATION 
October, 1931 


43 



W lien it’s so thick yon 
can cut it with a knife 



Western Electric 

Aviation Communication Systems 


"the best 


all-around light 
airplane built 



THE BIRD CHALLENGE 



Where there is no landing 
there must be no failure 

For SPRINGS of any kind, of 
any material, for any purpose 
in motor, controls or landing 
gear, use 


WM. D. GIBSON CO. 


ZOOM 

TANK AERO ENGINE 



MILWAUKEE PARTS CORPORATION 
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DEPENDABILITY 
you want... 

... to keep your Production Lines on the 
move, Barnes-made Springs have been 
building a reputation for dependable 
service for years. Won’t you tell us your 
spring requirements . . . one or a million? 

The Wallace Barnes Co. 

BRISTOL, CONN., U. S. A. 



Jetting attention 

Tooting a horn is one way, 
Advertising, another. If 
you have a business want 
make it known to the 
other readers of this paper. 
Reach the whole industry 
through an ad in the 

Searchlight Section 



“It throws you 

for an Outside Loop!” 



a flying field is bad Repairs often have to be 
made in a hurry . . . and then where are you 
if the flux-bottle hides out on you?” 


inside itself. . . flows right to the job when heat 
is applied. Never any delays at the wrong 
moment. And Kester is made of highest qual- 
ity virgin tin and lead . . . it's a top-quality 
product, such as every manulacturer connected 
in any way with the plane industry should 
demand! Kester even exceeds Class A purity 
specifications of the American Society forTest- 
ing Materials. Use It! Kester Solder Company, 
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All inexpensive, handy tool 
for the aviation workshop 


This simple, inexpensive S. S. White Flexible Shaft Outfit 
has so many different uses that there is a place for at least 
one in every shop. Once installed, it is soon regarded as in- 
dispensable. 

Among its uses are: drilling, boring, reaming, polishing, 
grinding, milling, burring, lapping, sawing, sharpening, paint 
scraping, cleaning soldered joints, rectifying threads, mixing 
paints and enamels and other operations without number. 

The complete outfit can be easily carried to any point 
where there is work to be done, either inside or outside the 
shop, and can be operated wherever a light socket is available. 
It is especially handy for doing work in places that are hard 
to get at. 

Every aviation workshop will find plenty of use for this 
versatile tool on straight production jobs as well as on repairs. 
It will repay its moderate cost quickly and many times over, 
by its convenience, time-saving and constant utility. 

Details in Catalog T. Write for a copy today. 

The S.S.TVHITE Dental Mfg.Ca 

INDUSTRIAL DIVISION 

152-4 West 42nd St., NEW YORK, N. Y. 






A 
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The Searchlight Section 


A 

Personal 


of this issue covers the current 


Business 

Want — 


business wants of the industries 


Want — 



in which this paper is read. 







mult be satisfied 

be filled by 


For Every Business Want 


by someone in 

afnead. 


“Think SEARCHLIGHT First’’ 


“■ “* Uy ‘ 

Y 




y 
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Aircraft Service Directory 


AIRPLANE- SPRUCE GLIDERS 

TRIUMPH 

Isis 

Flightex A Covers 

Made for any ship and guaranteed 
to lit or your money back. Sold 

sine S ?J-£Ms? SSSaS! oiik. 


Manufactured since 1926. Made 
of fresh cloth. We also sell dope, 
rib cord and tape. 

Write for trice list. 

SWEEBROCK AVIATION 
CO., INC. 

This Service Directory 
Take advantage of it. 

STAINLESS STEEL 
TIPPED PROPELLERS 

FLOTTORP PROPELLER CO. 


PROFESSIONAL SERVICES 


If rf “ 


W. F. ROTHERMUND 
GENERAL PATENT PRACTICE 

A " o “S.rb A s mo ' ir ' 

PATENTS — TRADE MARKS 
Lancaster, Allwine 8C Rommel 

421 D. C. 

in prompt touch with reliable indi- 


Patent Your Ideas jHffiSSfck 

mam 

E. W. ROBERTS, M.E. 

DESIGNS and CONSULTATIONS 

required. 





WHERE TO FLY 

FOR ADVERTISING RATES 
in the “WHERE TO FLY” 

SEARCHLIGHT DEPT. 

EAGLE AIRWAYS 

DANIEL GUGGENHEIM SCHOOL 
OF AERONAUTICS 

ssassag ~ 


For information regarding flying 
SCHOOLS 

Look in the ‘where to fly’ section 

OF ‘AVIATION’ 

You CAN ASCERTAIN AT A GLANCE THE 
BEST SCHOOLS THROUGHOUT 
THE COUNTRY 

Information also obtainable from 

SEARCHLIGHT DEPARTMENT, Tenth Ave. at 3<th St., New York 

MASTERS TEACH YOU 

The world's oldest and greatest Hying 
concern quickly and easily gives you - 
commando! the sky at Curtiss-Wnght 
Schools. Experts teach construction, 
service, and piloting. Write for details 
and we'll give you a Utter of introduc- 

IT'S EASY TO FLY WITH 

CURTISS-WRIGHT 
FLYING SERVICE 

27 West 57th Street, New York 


EMPLOYMENT : BUSINESS ! OPPORTUNITIES ; EQUIPMENT- USED or SPECIAL 


SPLAYED— BATE 


IP FOLLOWING MONTH 


POSITIONS WANTED 


s'SBd §V° 4 ^ 5 °” ,6 “ h “ ooS: 

E?ErXTlVfi‘SoiNEER _ Former naval pilot. 


t ■ 

PW-118| Aviation. 620 No. Mlohi*an Ave.. Chi- 


..IMITED^Conm TT 

Th reo ^reanT llj! nx wUiywfj^neTOhi'i 

Ss , vX;lrssi; 

5H2: IS. “BErafc 


mytli.v.II. 

TRANSPO 


tr. married^ ^Graduate ^ol 


TRAN^PORT^pllol^wanu. ^perm^anent poiltlon 
-.enplane*. PW-1S2. Aviation. Tenth Ave. at 




WORK WANTED 


BUSINESS OPPORTUNITIES 


ra sms xm * 


Birhl with contracts approximating $300,000 
wants eo-pl!ol or passenger with financial bat 

^aSr^Sht'-’r.UTo'-.'ia: , ,Vr c :: 

af d 3ath”’ltfeet jJJ,® 1 J‘' Ik Avl “ linn ‘ T ” nlh A 


iv^'-^,i^' , ^^n^. sis 

T^i.ewa.°MB. k c r 


IUlt: Waco 10^ and Eagioroek. with Tr 

S i’ < ttsJS StoA-jA 


new “covering: 


..... We. 


% IZXSZ,/ 


BSSS 


FOB SALE Gee Bee Sport Biplane, Ktnncr 
powered, excellent condition, privately owned. 
TrS r T,:.o'n “VT 

f 'll '.'I t N.» H.-ip. liT'ici Powered HT-ath 
Hlitba. Parsons!* Kansas! 11 * 






rsaleTj 


d overhaul $576. 


151 i ti«l or nrorporate Compar 

Instrument Flying i | S^ a Sm, w ^, r “° 


By Howard C. Stai 


ORDER NOW — Price *1.00 

HOWARD C. STARK 


AERO ENGINEERING & 
ADVISORY SERVICE, Inc. 

Chantn Building. New York 
APPRAISALS INSPECTIONS SURVEYS 


AIRPLANES 

Bought— Sold— Exchange' 


Station 

C'A'S'H 

Broadcasting 


An advertiser using space 
in “Aviation” writes: 


You can get CASH for your 
used airplanes, motors and 
equipment quickly by ad 
vertising in the SEARCH 
LIGHT SECTION. Send 
us a description of what you 
have to sell and let us quote 
you the cost of advertising it. 



SEARCHLIGHT DEPT. 
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TRAVEL AIR— Light S 
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ALPHABETICAL INDEX 


American Airplane 6 Kr.p.ne Oorp . . 
Autoylro Compary of America. 
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In step with JACOBS 



SCINTILLA 

AIRCRAFT MAGNETOS 

The Jacobs L-3 Aircraft engine 
— a new model entering the 
low horse-power field — is 
equipped, like all its prede- 
cessors, with Scintilla Aircraft 
Magnetos. 

Most leading builders of air- 
craft engines find dependabil- 
ity and satisfaction in Scintillas. 

SCINTILLA MAGNETO CO., INC. 



DEPENDABILITY 
SIMPLICITY 
ACCESSI BILITY 
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ANOTHER 


.ROVEN PERFORMANCE 
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i ja'M 

is 


ayss-svss sw 

wmmmmm- 


CONTINENTAL AIRCRAFT ENGINE COMPANY 
General Office and Factory, Detroit, Michigan 


Pontine ntal Fn nines 
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Every one of the 

88 Curtiss -Wright Service Stations 

can supply everything from a wing to a washer 


By providing the only extensive National net- 
work of complete service stations, Curtiss- 
Wright takes the final step in assuring owners 
of Curtiss-Wright planes the continued excel- 
lent performance originally built into the 
plane. Even the finest automobile requires oc- 
casional expert attention. © From coast to 
coast, no Curtiss-Wright owner is ever more 
than 3 hours from complete engine and plane 
service. Adequate stocks of spare parts are car- 
ried at each Curtiss-Wright Service Station. 


Full machine shop and tool equipment is 
maintained. Complete engine and plane over- 
haul is quickly done by experts under close 
supervision. © There are heated hangars for 
storage. Only approved fuels and lubricants 
are supplied. Labor and material prices are 
standardized. Curtiss -W right plane owners are 
assured of service that measures up to the high 
standards of Curtiss-Wright manufacture. © 
Buy a Curtiss-Wright plane and he sure of 
the best in both plane and service. 


CURTISS-WRIGHT CORPORATION 


29 WEST 57th STREET 

l >>>>>> 



NEW YORK, N. Y. 



